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TOXIC SUBSTANCES
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' MEMORANDUM S -  June29, 2005

SUBJECT:  Aminopyralid Ecological Effects Date Evaluation Records (DERs)

TO: _ Joanne Miller, Product Manager
Registration Division (7505C)
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Y~ b]24/e>

FROM: ' Brian Kiefnan, Biologist Y
- Environmental Fate and Effects Division (7507C)
THRU: Elizabeth Behl, Branch Chief —ﬂ: v | _
- Environmental Fate and Effects Division (7507C) 4@

The Environmental Fate and Effects Division (EFED) has completed its review of ecological
effects studies for aminopyralid, after secondary review by PMRA. ‘

Table 1 lists all of the available ecological effects studies, and the acceptability of cach study.
In general, all but two of the studies contained sufficient information on the ecological effects of
aminopyralid for EFED to complete an ecological risk assessmerit of the chemical.
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Table 1. Status of ecologx"cal effects data adequacy for aminopyralid.

Are Data
Guideline Date Requirements Adequate for Ecological MRID Study Classification
Risk Assessment? -
71-1(a)®b) Avian Acute Oral LD, , Yes 462358-08 Acceptable
. Bobwhite Quail 462358-09 Supplemental'
71-2(a) Avian Subacute Dietary Yes 462358-10 _ Acceptable
Bobwhite Quail »
71-2(b) ‘Avian Subacute Dietary Yes 462358-11 Acceptable
Mallard Duck
71-4(ay Avian Reproduction No 462358-12 Supplemental’
71-4(b) Avian Reproduction Yes 462358-13 Acceptable
Mallard Duck
72-1(a) Warmwater Fish Acute Toxicity LC,, Yes '462358-15 Supplemental®
Bluegill sunfish
72-1(c) Coldwater Fish Acute Toxicity L.C,, Yes 462358-14 Acceptable
Rainbow Trout _ .
Non-guideline Amphibian Larvae Acute Toxicity LC, Not required 462358-16 Supplemental®
(based on 72-1a) Northern leopard frog, Rana pipiens
72-2(a) Freshwater Invertebrate Acute Toxicity ~ Yes 462358-17 Acceptable
EC,, Water flea :
Non-guideline Midge Chronic Toxicity Not required 462358-23 Supplemental*
72-3(a) Estuarine/Marine Fish Acute Toxicity- Yes 462358-20 Acceptable
LC,, Sheepshead Minnow
72-3(b) Estuarine/Marine Invertebrate Acute Yes 462358-18 Acceptable
Toxicity EC,, Eastern Oyster
72-3(c) Estuarine/Marine Invertebrate Acute > Yes 462358-19 Acceptable
Toxicity LC,, Mysid Shrimp
72-4(a) Freshwater Fish Early Lifo Stage Yes 46235821 Supplemental®
Fathead minnow
72-4(a) Estuarine/Marine Fish Early Life Stage No
Silverside or Sheepshead Minnow
. T24(b) Freshwater Invertebrate Life Cycle Yes 462358-22 Supplemental®
Water flea '
72-4(c) Estuarine/Marine Invertebrate Life Cycle No
Mysid Shrimp
123:1(a) Tier I Terrestrial Plant Seedling Yes 462358-24 Supplemental”
Emergence (GF 871)
123-1(b) Tier I Terrestrial Plant Vegetative Vigor Yes - 462358-25 Supplemental®
(GF 871) .
123-2 Tier II Aquatic Plant Growth Yes 46235830 Supplemental
Green Algae, Pseudokirchneriella .
subcapitata
123-2 Tier IT Aquatic Plant Growth (Vascular) Yes 462358-26 ‘ Acceptable

Duckwecd, Lemna gibba




Are Data

Guideline Date Requirements Adegnate for Ecological MRID Study Classification
Risk Assessment? X

123-2 Tier Il Aquatic; Plant Growth  Yes 462358-28 Acceptable
Marine diatom, Skeletonema costatum

1232 Tier 1I Aquatic Plant Growth Yes 462358-27 Supplemental
Freshwater diatom, Navicula pelliculosa

1232 . Tier II Aquatic Plant Growth No 462358-29 Unacceptable®
Blue-Green algae, Anabaena flos-aquae :

141-1 Honey Bee Acute Contact Toxicity - Yes 462358-31 Acceptable

Non-guideline Honcy Bee Acute Oral Toxicity Notrequired 462358-32 Supplemental*

! The study was submitted in support of MRID 462358-08.

? Statistically sagmﬁcam differences found in the lowest dose tested for two survival endpoints (hatchling survival per eggs set and 14-day hatchling
survival), but it is unclear whether these were treatment-related effects. Together with apparent downward trends in hatchling per live embryos and
hatchlings per pen, it is uncertain that the study authors conclusion that these effects are not treatment related can be supported.

* Study classified as supplemental since the size of fish (0.18-0.92 g) used was less than the recommended range of 0.510 5 g.

¢ Non-guideline study; does not fulfili an OPP guideline.

¥ Replicate data for the days-to-mean hatch and sub-lethal effects were not submitted and could not be verified by EFED

¢ Study classified as supplemental due to excessive water hardness, low dissolved oxygen (31%) and reduced replicate size.

7 Study classified as supplemental because soil surface watering occurred without report of test substance mobxlxty characteristics and Thiram was
applied to sugar beet without further explanation.

* Study classified as supplemental because Thiram was applied to sugar beet without further explanation. Both comn and radish were grown under very
low light conditions, which may have affected the results.

® Study classified as unacceptable becausa the ability to detect treatment-related effects was compromised by high variability in the controls.




Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail
(Colinus virginianus)
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Ammopyrahd) on Northern Bobwhlte Quail

(Colinus virginianus) »
PMRA Submission Number 2004-0789 ‘ : EPA MR]D Number 462358-08

EXECUTIVE SUMMARY:

The acute oral toxicity of XDE-750 (aminopyralid) to 19-week-old Northern Bobwhite quail (Colinus
virginianus) was assessed over 14 days. XDE-750 was administered to the birds by oral intubation at nominal
concentrations of 0 (deionized water vehicle control), 63, 292, 486, 810, 1350, and 2250 mg a.i/kg bw
(adjusted for 94.5% purity).

No mortality occurred at any test level and no treatment-related effects were observed upon terminal necropsy.
The acute LDy, was >2250 mg a.i./kg bw, the highest level tested, which categorizes XDE-~750 (aminopyralid)
as practically non-toxic to Northern Bobwhite quail on an acutc oral basis. Clinical signs of toxicity (the most
sensitive endpoint) were observed in birds from all treatment levels, Effects included reduced rcaction to
external stimuli (sound and movement), ruffled appearance, lethargy, wing droop, loss of coordination, lower

_ limb weakness, prostrate posture, lower limb rigidity, minor muscle fasciculation, convulsions, loss of righting
reflex, depression, and/or gaping. Effects subsided from all affected birds by the morning of Day 1 at the 63
mg a.i./kg level, by the afternoon of Day 3 at the 292 mg a.i./kg level, by the morning of Day 5 at the 486 mg
a.i./kg level, by the afternoon of Day 7 at the 810 mg a.i./kg level, and by the morning of Day 8 at the 1350
and 2250 mg a.i./kg levels. The NOEL for sub-lethal effects was <63 mg a.i./kg.

Treatment-related effects on body weight gain were observed for both sexes at the 1350 and 2250 mg a.i./kg
treatment levels. From Days 0 to 3, control males increased an average of 9 g, compared to 8, 9, 8, 4, 0, and -
4 g for the 63, 292, 486, 810, 1350, and 2250 mg a.i./kg treatinent levels, respectively; and control females
increased an average of 7 g, compared to 12, 8, 6, 7, 3, and -10 g for the treatment levels, respectively. Body
weight changes from 3-7 Days and from 7-14 Days were comparable among all control and treatment groups
The NOEL for body weight changes was 810 mg a.i./kg bw.

A treatment-related effect on feed consumption was observed for both sexes at the 2250 mg a.i./kg treatment
level. From Days O to 3, mean feed consumption was 19 g/bird/day for control males, compared to 20, 23, 17,
20, 19, and 14 g/bird/day for the 63, 292, 486, 810, 1350, and 2250 mg a.i./kg treatment groups, respectively;
and 26 g/bird/day for control females, compared to 21, 21, 30, 20, 23, and 15 g/bird/day for the treatment
groups, respectively. Data for this treatment level between Days 4-7 was not available due to a technical error.
However, data were comparable between the control and remaining treatment levels from Days 4-7, and

between the control and all treatment groups from Days 8-14. The NOEL for food consumption was 1350 mg
a.i/kgbw.

This toxicity study is scientifically sound and fulfills the guideline requirements for an acute toxicity study
using the Northern Bobwhite quail (§71-1). This study is classified as Acceptable.

EAD Conclusion: v

The EAD is in agreement with the conclusions reported by the US EPA reviewer. No mortality occurred during the
study. Therefore, the 14-d acute oral LDy, for XDE-750 (aminopyralid) is > 2250 mg ai/kg bw, which categorize
aminopyralid as practically non-toxic to the bobwhite quail according to the US EPA classification scheme of avian
acute oral toxicity (US EPA, 1985). Based on sublethal effects (clinical signs of toxicity), the NOEL value is < 63
mg ai/kg bw the lowest concentration tested. Accuracy of the NOEL value was assessed in a supplementary study
(MRID 462358-09). .

Results Synopsis

Test Organism Size/Age: Approximately 19-weeks old, 220-304 g (combined sexes)
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail ,
(Colinus virginianus)
PMRA Submission Number 2004-0789 ' . EPA MRID Number 462358-08

LDy, >2250 mg a.i./kg bw

NOEL: - <63 mg a.i./kg bw

LOEL: 63 mg a.i./kgbw

Endpoint(s) Affected: Clinical signs of toxicity, body weight changes, and feed consumption
Most sensitive endpoint: Clinical signs of toxicity
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail

(Colinus virginianus)

EPA MRID Number 462358-08

PMRA Submission Number 2004-0789

L. MATERIALS AND METHODS

GUIDELINE FOLLOWED:

The protocol followed procedures of the U.S. EPA Pesticide
Assessment Guidclines, Subsection 71-1 (1982). The following
deviations from §71-1 were noted: :

1. Mortality observed during acclimation (if any)-was not reported.

2. The photo-period (8 hours of light) was less than recommended (10 hours of light).

-

3. A NOEL was not established due to sublethal effects ‘at all treatment levels.

These deviations did not affect the validity or acceptability of the study.

COMPLIANCE:

A. MATERJALS:
| 1. Test Material
Description:
Lot No./Batch No.:
Purity:

Stability of Compound
Under Test Conditions:

Storage conditions of
test chemicals:

Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided. This stuady was conducted in accordance
with GLP standards of the U.S. EPA, OECD, and Japan MAFF with
the following exceptions: stability of the test substance under storage
conditions at the test site has not been determined in accordance with

- GLP Standards, and verification of concentrations, stability, and

homogeneity of the test substance in the diluent were not determined

- @.3)

XDE-750 (aminopyralid)
Cream-colored powder
F0031-143 (TSN 102319)

94.5%
N/A

Ambient

OECD requires water solubilily, stability in water and light, pX,, P,,, and vapor pressure of the test
compound. OECD requirements were not reported.

"~ Page 4 of 13




Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail
(Colinus virginianus) ' o
PMRA Submission Number 2004-0789 ' ___EPA MRID Number 462358-08

2. Test organism:
Species: : ‘ Northern Bobwhite quail (Colinus virginianus)
Age at study ir;itiation: Approximately 19 weeks old
Weight at stu_dy initiation: 220-364 g (combined sexes)

Source: Barrett’s Quail Farm, Houston, TX

‘B. STUDY DESIGN:
1. Experimental Conditions

a.’ Range-finding Study: None reported. The test dosages were established based upon known
toxicity data provided by the Sponsor (p. 9).

b. Definitive Study:

Table 1: Experimental Parameters.

Parametcr ) , Details ‘ Remarks N

Acclimation period. ‘ 3 -weeks . 1 Beginning 2 days foliowing
_ ' arrival in the laboratory; test
Conditions ($ame as test or not): Same as test birds were given water soluble
: ' N ' antibiotics in their drinking
Feeding: ' Game bird ration (Wildlife water for 7 consecutive days
. - " | International, Ltd., Appendix I, | (p. 11).
. 21) and public water from the ‘

town of Easton were provided | _ _ _ _ _ _ __ _ _ -
adl 'b't."m' except during . EPA recommends that birds be pre-
app.rc?:nmately 16 hours prior 10 | congditioned to the test Jfacilities for
testing. : . at least 15 days.
Health (any mortality observed): Birds exhlbmng abnormal OECD recommends that birds be

. ‘ behavior or physical injury were | pre-conditioned to the test facilities
not used; not otherwise - Jor at least 7 days.
specified. ‘
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail

(Colinus virginianus) )
PMRA Submission Number 2004-0789 . ' EPA MRID Number 462358-08
Parameter Details L _ _ Remarks . |
] Criteria
Pen size and construction materials | Battery pens were 78 x 51 x .
20/25 (sloping floors) cm, and
were constructed with N
galvanized wire (c‘eﬂmgs and EPA requires: pens must conform
ﬂ‘_)OTS) and galvanized sheeting | 15 good husbandry practices and
(side walls). should not create crowding stress.
OECD lists no criteria for pen
construction other than stating that
pens should be suitable for the
captive rearing of that species.
Test duration . 14 Days L
EPA requires a day for dosing andT
| at least 14 days observation.
Dose preparation Test substance was dispersed in
, ' deionized water using a
magnetic stirrer (Appendix 11,
p. 22). ‘

.|| Indicaie method of confirmation of dose | Certificate of Analysis included

Mode of dose administration Orally intubated into the crop or
proventriculus using a stainless
steel 14 gauge cannula.

from - — —— — ——— —— ———— ——

Gavage or gelatin capsule.

Dose levels The dosages were adjusted to
nominal: 0, 63, 292, 486, 810, 1350, and | 100% a.i. (p. 11).

2250 mg a.i./kg of body weight ‘
measured: ' | NA : ' L_ —————————— ‘

EPA requires a minimum of 5
treatment levels unless LD, is
demonstrated to be greater than
2250 mg aikg,
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Data Evaluation Report on the Acute Oral TOXlClty of XDE-750 (Ammopyralld) on Northern Bobwhite Quail

(Colinus virginianus)

" PMRA Submission Number 2004-0789

EPA MRID Number 462358-08

Parameter Details F‘ o B_el_l;:lr_l_&s_ o
riteri N
Solvent/vehicle, if used The stock solutions were
' administered at a constant
type: Deionized water dosing volume of 5 mL/kg bw
g (or 0.5%; Appendix I1I, p. 22).
amount/bw: 0.5% (mL/g x 100) L_ ]
EPA mcoMmds that the test
material be administered withaut a
vehicle if possible. Maximum
vehicle should not exceed 0.1 to
1.0% of body weight.
Number of birds per groups/treatment 5 males and 5 females per
for negative control: ’ N/A treatment group.
for solvent/vehicle control: o - |TTTTT——= T T
|| for treated: : 10/level EPA recommends 10 birds per
treatment group and 10 birds for
each control and vehicle group.
No. of feed withholding days before Birds were fasted for at ' J
dosing approximately 16 hours priorto [~ — — — — — — — — —
dosing, | EPA recommends that food should

be withheld for at least 15 hours
prior to dosing.

Test conditions : ' The photo-period was less than
Temperature: 23.51+£0.51°C recommended. '
Relative humidity: 61+11% The birds received an average
' : 207 lux of illumination (p. 12)
Photo-period: 8-hours light/16-hoursdark. [~~~ = — = — —
. : EPA recommends thata 10 hr
light/14 hr dark Pphoto-period.
Refcrence chemical, if used None used.
name:
concentrations tested:
Page 7 of 13
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Data Evatuation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail
(Colinus virginianus) .
PMRA Submxssmn Number 2004-0789 : _ EPA MRID Number 462358-08

2. Observations:

Table 2: Observations.

Parameter - Details ) Remarks/Criteria
Parameters measured -
Parameters measured - Mortality
(mortality/individual body weight | - Clinical signs of toxicity _
at test initiation and termination/ - Individual body weight @ —————— ——— — —
mean feed consumption/others) - Average feed consumption EPA recommends: :
- Gross necropsy v Body weight measured at test

initiation, on Day 14 and at.end of the
test if the test is extended beyond I 4
days.

Calculation of mortality. Mortality
must NOT be more than 10% in
controls.

Feed consumption may be measured as
average daily food consumption.

Indicate if the test material was None reported.
regurgitated T T T T T T T T T T T

o Regurgitation is an indication that the
| dose was rejected. The test may have to
‘| be repeated if the problem persists.

Groups on which necropsxes were All birds were subjected to gross

performed _ nECropsy. e I
EPA recommends that gross ..
necropsies be performed with
inspections.of the GI tract, liver,
kidneys, heart, and spleen. -
Observation intervals Mortality and signs of tOXIClty at
‘ : least once daily.

- Body weight: Days O (prior to
dosing), 3, 7, and 14.

i’eed consumption per pen: Days
0-3, 4-7, and 8-14.

Were raw data included? Yes, sufficient.

IL. RESULTS AND DISCUSSION:

A. MORTALITY:

No mortality occurred in any control or treatment group during the 14-day study (Table 1, p. 17). The acute
LD, was >2250 mg a.i./kg bw, the highest level tested.

Page 8 of 13
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Ammopyrahd) on Northern Bobwhite Quail
(Colinus virginianus) o , _
. PMRA Submission Number 2004-0789 - : , - EPA MRID Number 462358-08

- Table 3;: Effect of XDE-~750 {aminopyralid) on mortality of Cbl:‘nus vzrslmamls

Treatment No. Cumulative mortality
(mg a.i./kg bw) of : ‘
, birds | day0 | day2 | day4 | day6 | day8 | day 10 | day 12 | day 14
Vehicle control 10 0 0 0 0 0 0 0 0
63 10 |o 0 0 0 0 0 0 0
292 | 10 |o 0 0 0 0 0 0 0
486 10 0 0 0. 0 ] 0 0 0
810 ' 10 |o 0 0 0 0 0 0 0
1350 10 0 0 0 0 10 0 0 0
250 10 o 0 o. {o o 0 0 0
NOEL 2250 mg a.i./kg bw
LDy, >2250 mg a.i/kg bw
Reference mortality N/A N/A N/A N/A N/A N/A N/A N/A N/A
chemical .
LD, |NWA |NA [NA [NA [N/A | NJA | NA N/A N/A
NOEL NA |NA | NA | NA |NA [NA |NA N/A N/A

B. SUB-LETHAL TOXICITY ENDPOINTS:

Clinical signs of toxicity were observed in birds from all treatment levels (p. 13). Effects included reduced
reaction to external stimuli (sound and movement), ruffled appearance, lethargy, wing droop, loss of '
coordination, lower limb weakness, prostrate posture, lower limb rigidity, minor muscle fasciculation,
convulsions, loss of righting reflex, depression, and/or gaping. Effects subsided from all affected birds by the
morning of Day 1 at the 63 mg a.i./kg level, by the afternoon of Day 3 at the 292 mg a.i./kg level, by the
morning of Day 5 at the 486 mg a.i./kg level, by the aftermoon of Day 7 at the 810 mg a.i/kg level, and by the
morning of Day 8 at the 1350 and 2250 mg a.i./kg levels. In addition, one female each from the 1350 and
2250 mg a.i./kg groups suffered a leg injury on Day 3 of the test, which was reported to likely have occurred
during convulsions. The NOEL for sub-lethal effécts was <63 mg a.i/kg.

Treatment-related effects on body weight gain were observed for both sexes at the 1350 and 2250 mg a.i./kg
treatment levels (p. 15 and Table 2, p. 18). From Days 0 10 3; control males increased an average of 9 g,
-compared 10 8, 9, 8, 4, 0, and -4 g for the 63, 292, 486, 810, 1350, and 2250 mg a.i./kg treatment levels,
respectively; and control females increased an average of 7 g, compared to 12, 8, 6,7, 3, and -10 g for the
treatment Ievels, respectively. Body weight changes from 3-7 Days and from 7-14 Days were comparable

Page 9 of 13
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Amihopyralid) on Northern Bobwhite Quail

(Colinus virginianus)

PMRA Submission Number 2004-0)789

EPA MRID Number 462358-08

among all control and treatment groups. Statistical evaluations were not performed for body weight data. The
NOEL based on visual inspection of the data was 810 mg a.i./kg bw.

A treatment-related effect on feed consumption was observed for both sexes at the 2250 mg a.i./kg treatment
level (p. 15 and Table 3, p. 19). From Days 0 to 3, mean feed consumption was 19 g/bird/day for control
males, compared to 20, 23, 17, 20, 19, and 14 g/bird/day for the 63, 292, 486, 810, 1350, and 2250 mg a.i./kg
treatment groups, respectively; and 26 g/bird/day for control females, compared to 21, 21, 30, 20, 23, and 15
g/bird/day for the treatment groups, respectively. Data for this treatment level between Days 4-7 was not
available due to a technical error. However, data were comparable between the control and remaining
treatment levels from Days 4-7, and between the control and all treatment groups from Days 8-14. Statistical
evaluations were not performed for feed consumptlon data. The NOEL based on visual inspection of the data
was 1350 mg a.i./kg bw. .

No treatment-related findings were observed upon necropsy of all test birds (p. 15). One control male was
noted with a friable liver, a distended gizzard, and a malformed foot. Areas of hyperemia in the small
intestines were observed in three control birds, and in one bird each in the 63, 292, 810, and 1350 mg a.i./kg
treatment groups. In addition, a male from the 292 mg a.i./kg group was noted with a small cyst attached to
the left testis. No other remarkable findings were observed.

able 4: Sub-lethal effects of XDE-750 gAmmograhd! on Colinus v_gggumus.
Treatment, - Males Females
mg a.i./kg bw
: _ Day0 | Day3 Day 7 Day14 |Day0 | Day3 Day7 | Day14
Vehicle control 259 268(9) |271(3) |265(6) |257 264 (7) - | 269 (@) | 269 (1)
63 279 291.8) |292(1) |293¢0) |276 128812) [293(5) | 290¢3)
292 258 267(9) | 268(1) | 266 (-2) | 237 245@8) | 248 (3) | 244 (4)
486 255 264(8) |264(1) |263(¢1) |260 265 (6) 269 (4) | 266 (-4)
810 251 255 4 [261(6) |[258(4) |250 257(7) | 260(3) | 258 (-2)
1350 246 247(0) |253(6) |253(0) | 255 258 (3) 265 (7) | 265 (0)
2250 267 262 (-4) ) 268 (5) |265(2) | 248 238(-10) [ 244 (M | 251 (D)
NOEL 810 mg a.i./kg 810 mg a.i./kg
EC,, Not determined Not determined
Reference | effect: N/A N/A N/A N/A N_/A N/A N/A N/A
chemical | NOEL: : ‘ '

LDy

weights.
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Data Evaluatmn Report on the Acute Oral Toncnty of XDE-750 (Aminopyralid) on Northern Bobwhite Quail

(Colinus virginianus)

PMRA Submission Nurmber 2004-0789

EPA MRID Number 462358-08 -

Treatment, mg a.i./kg Males Females
Days0-3 | Days4-7 | Days8-14 | Days0-3 | Days4-7 | Days$-14

Vehicle control 19 24 21 26 28 25
63 20 25 24 21 28 26
292 23 | 25 126 21 27 25
486 17 20 19 30 29 26
810 20 27 27 20 24 20
1350 19 28 26 23 28 27
2250 14 - 25 15 - 32
NOEL 1350 mg a.ikkg 1350 mg a.i./kg

ECy Not determined - Not determined

Reference effect N/A ’ N/A

chemical NOEL

LDy

- No data avaﬂable ductoa techmcal error.

C. REPORTED STATISTICS:

The LDy, and NOEL were visuaily determined based on mortality, body yveigh_t, and feed consumption data.

LDs: >2250 mg a.i/kg bw

NOEL: <63 mg a.i./kg bw

LOEL: 63 mga.i/kgbw ) ' ‘
Endpoint(s) Affected: Clinical signs of toxicity, body wexght changes, and feed consumption
Most sensitive endpoint: Clinical signs of toxicity

D. VERIFICATION OF STATISTICAL RESULTS: '

Mortality did not exceed 50% during the study, so the acute LDy, was determined visually. Statistical analyses
were not conducted to compare body weight and food consumption data, as results for these endpoints could
also be verified visually.

LDy >2250 mg a.i/kgbw

NOEL: <63 mg a.i./kgbw

LOEL: 63 mg a.i./kg bw

Endpoint(s) Affected: Clinical signs of toxicity, body weight changes and feed consumption
~ Most sensitive endpoint: Clinical signs of toxicity

Page 11 of 13
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Data Evaluation Report on the Acute Oral Toxlclty of XDE-750 (Aminopyralid) on Northern Bobwhite Quail
(Colinus virginianus)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-08

E. STUDY DEFICIENCIES:

Thcre were no significant deviations from U.S. EPA guideline §71-1 aﬁ'ectmg the valxduy or acceptability of
this study.

F. REVIEWER’S COMMENTS:
The reviewer’s conclusions agreed with those of the study authors.

Supplemental data were submitted to established the NOEL in acute toxicity testing to Northern Bobwhite
quail. In a follow-up study (MRID 462358-09), the NOEL, based on cllmcal signs of toxicity, was 14 mg
a.i./kg bw.

EAD Comments:
After review of the study data and the US EPA DER, the reviewer is in agreement with the conclusion reached by
the US EPA. .

A NOEL value could not be determined, however study authors mention that a supplement study was pexformed'
following the present study in order to obtain a NOEL value (MRID 462358-09). The NOEL value obtained from
this supplemental study is 14 mg ai/kg bw and based on clinical signs of toxicity.

Values mentioned in the study are nominal concentrations. Doses of aminopyralid were not measured once mixed
with the solvent (deionized water) or prior to administration by oral intubation to the birds. Also, homogeneity and
stability of the mixture of aminopyralid with the solvent were not determmed Thus, the aminopyralid dose glven to
the birds should be considered approximative.

No statistical verifications were performed by either study authors or US EPA reviewer; they both based the NOEL

" valuc for sub-lethal effects on visual inspection of the data. Since treatment-related effects were observed at all
treatment levels for clinical signs of toxicity, ther was no point in assessing significant differences between
treatment level sfor body weight gain and feed consumption.

G. CONCLUSIONS:

This toxicity study is scientifically sound and fulfills the guideline requirements for an acute toxicity stady
using the Bobwhite quail (§71-1). The 14-day acute oral toxicity LDs, was >2250 mg a.i./kg bw (combined
sexes), which categorizes XDE-750 (ammopyralld) as practically non-toxic to the Bobwhite quail. Based on
treatment-related effects on clinical signs of toxicity (the most sensitive endpoint), the NOEL was <63 mg
a.i./kg bw, the lowest concentration tested.

LDy: >2250 mg a.i/kgbw

NOEL: <63 mg a.i/kg bw

LOEL: 63 mg a.i./kg bw

Endpoint(s) Affected: Clinical signs of toxicity, body weight changes, and feed consumption
Most sensitive endpoint: Clinical signs of toxicity

II. REFERENCES:
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U.S. Envnronmelital Protection Agency. 1982. Pesticide Assessment Guidelines, FIFRA Subdivision E, Hazard
Evaluation: Wildlife and Aquatic Organisms, Subsection 71-1. Enwronmental Protection Agency, Office of
Pestlc1de Programs. Washington, D.C.

National Research Council. 1996. Guide for the Care and Use of Laboratory Animals. Washington, D.C.
National Academy Press. 125 pp.

Stephan, C.E. 1978. U.S. EPA, Environmental Research Laboratory, Duluth, Minnesota. Personal
Communication. v )

Fiuney, D.J. 1971. Statistical Methods in Biological Assay, Second edition, Griffin Press, London.

Thompson, W.R. 1947. Bacteriological Reviews. Vol II, No. 2 (June): 115-145. .

Stephan, C.E. 1977. Methods for Calculating an LC50. Aquatic Toxzcology and Hazard Evaluations. Pages 64~ »

84 in American Sociéty for Testing and Matenals Pub. No. STP634.
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Data Evaluation Report on the Acate Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail
(Colinus virginianus)
PMRA Submission Numbcr 2004-0789 EPA MRID Number 462358-09

EXECUTIVE SUMMARY:

The acute oral toxicity of XDE-750 (aminopyralid) to 24-week-old Northern Bobwhite quail (Colinus
virginianus) was assessed over 14 days, XDE-750 was administered to the birds by oral intubation at nominal
concentrations of 0 (deionized water vehicle control), 8, 14, 23, 38, 63, and 292 mg a.i./kg bw (adjusted for
94.5% purity).

This study was submitted to provide supplemental data to the prevxously-conducted primary acute toxxcxty
study (MRID 46235808), in which a NOEL was not cstablished.

No mortality occurred in any control or treatment group during the 14-day study. The acute LDy, was >292
mg a.i./kg bw, the highest level tested; as the highest dose tested was well below the limit concentration of
2000 mg a.i./kg, an accurate Toxicity Category could not be assigned.

Treatment-related clinical signs of toxicity were observed in birds from the >23 mg a.i/kg levels. Effects
included ruffled appearance, loss of coordination, reduced reaction to external stimuli (sound and movement),
lethargy, neck curl, prostrate posture, and/or lower limb weakness. Effects subsided from the single affected
bird at the 23 mg a.i./kg level within 5.5 hours of dosing, from the single affected bird at the 38 mg a.i./kg
level within 2 hours of dosing, from the four affected birds at the 63 mg a.i/kg level by the morning of Day 1,
and from the six affected birds at the 292 mg a.i./kg level by the moming of Day 2. The NOEL based on
clinical signs of toxicity was 14 mg a.i./kg bw.

No treatment-related effects on body weight changes or feed consumption were observed. The NOEL based on
visual inspection of the data for both endpoints was 292 mg a.i./kgbw. =

This toxicity study is scientifically sound. As this study was conducted at dosages far below the limit dose of
2000 mg a.i./kg, this study does not fulfill the guideline requirement for an acute toxicity study using the-
Northern Bobwhite quail (§71-1), and is classified as SUPPLEMENTAL. However, this study was not
designed to fulfill guideline requirements. Rather, data obtained from this study were provided to supplement
data obtained from the primary acute toxicity study to Northern Bobwhite quail (MRID 462358-08).

EAD Conclusion:
The EAD is in agrecment with the conclusions reported by the US EPA reviewer. No mortality occurred during the

study. Therefore, the 14-d acute oral LD, for XDE-750 (aminopyralid) is > 292 mg ai/kg bw. Based on sub-lethal
effects (clinical signs of toxicity), the NOEL value is 14 mg ai/kg bw, e.i., the lowest concentration tested.

Results Synopsis

Test Organism Size/Age: Approximately 24-weeks old, 185-238 g (combined sexes)

LD;;: >292 mg a.i/kg bw

- NOEL: 14 mga.i./kgbw

LOEL: 23 mg a.i./kg bw

Endpoint(s) Affected: Clinical signs of toxicity
L MATERIALS AND METHODS

GUIDELINE FOLLOWED: ‘ The protocol followed procedures of the U.S. EPA Pesticide

- Page 2 of 13
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Ammopyrahd] on Northern Bobwhite Quail

(Colinus virginianus)

PMRA Submission Number 2004-07 89

EPA MRID Number 462358-09

Assessment Guidelines, Subsection 71-1 (1982); and U. S. EPA
Ecological Effects Test Guidelines (draft) No. 850-2100 (1996). The
following deviations from §71-1 were noted: .

1. Mortality observed during acclimation (if any) was not reported.

2. The photo-period (8 hours of light) was less than recommended (10 hours of light).

3. No mortality was observed up to the highest dose tested (292 mg a.i./kg), which was below the limit dose
level of 2000 mg a.i./kg. Therefore, an accurate Toxicity Category could not be derived from data

obtained in this study.

4. Statistical analyses should have been performed on body weight and feed consumption endpoints.

These deviations do not affect the validity of the study. This study was submitted as supplemental data to the
. primary acute toxicity study conducted with Northern Bobwhite quail (MRID 46235808). This study was
designed to obtain a NOEL, since a NOEL was not established in the primary acute study. Alone, this study

does not fulfill guideline requirements.

COMPLIANCE:

A. MATERIALS:
1. Test Material
Description:
Lot No./Batch No.: |
Purity:

Stability of Compound
Under Test Conditions:

Storage conditions of
test chemicals:

Signed and dated GLP, Quality Assurance; and Data Confidentiality
statements were provided. This study was conducted in accordance
with GLP standards of the U.S. EPA,; OECD, and Japan MAFF with
the following exceptions: stability of the test substance under storage
conditions at the test site has not been determined in accordance with
GLP Standards, and verification of concentrations, stability, and
homogeneity of the test substance in the diluent were not determined
- 3).

XDE-750 Technical (aminopyralid)
Pale yellow powder
F0031-143 (TSN 102319)

94.5%
N/A

Ambient

OECD requires water solubility, stability in water and light, pX,, P,,, and vapor pressure of the test
. compound. OECD requirements were not reported. ‘

¢
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail

(Colinus virginianus)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-09

2, Test organism:
Species:
Age at study initiation:
Weight at study initiation:

" Source:

B. STUDY DESIGN:

1." Experimental Conditions

Approximately 24 weeks old
185-238 g (combined sexes)

K & L Quail, Oroville, CA

Northern Bobwhite quail (Colinus virginianus)

a. Range-finding Study: The test dosages were established based upon available toxicity information,
with particular consideration given to the previously-conducted acute oral toxicity test (MRID
462350808, Wildlife International Project No. 379-106; p. 9).

b. Definitive Study:

Table 1: Experimental Parameters.

Parameter

Details

Remarks

__________ ]
Criteria

Acclimation period: '5 weeks Beginning 2 days following

arrival in the laboratory, test

Conditions (same as test or not): Same as test birds were given water soluble

v antibiotics in their drinking

Feeding: Game bird ration (Wildlife water for 7 consecutive days

International, Ltd., Appendix II, | (p. 11).

p- 22) and public water from the '

town of Easton were provided |} __ _ __ . __ _ _ _ __ _|
ad libitum, except during . -EPA recommends that birds be pre-
app'rox1mately 17 hours prior to | conditioned to the test facilities for
testing. : at least 15 days.

Health (any mortality observed): Birds exhibiting abnormal OECD recommends that birds be
behavior or physical injury were | pre-conditioned to the test facilities
not used; not otherwise Jor at least 7 days.
specified.

Pen size and construction materials

Battery pens were 78 x 51 x
20/25 (sloping floors) cm, and

were constructed with |

- galvanized wire (ceilings and
floors) and galvanized shecting
(side walls).
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail
(Colinus virginianus)

PMRA Submission Number 2004-0789 : 4 EPA MRID Number 462358-09
Parameter ' : Details . ’ |- Remarks ]
Criteria

EPA requires: pens must conform
to good husbandry practices and
should not create crowding stress.

OECD lists no criteria for pen
construction other than stating that
pens should be suitable for the
captive rearing of that species.
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail

(Colinus virginianus)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-09
Parameter Details | Remarks |
Criteria
Test duration 4Days
7 EPA requires a day for dosing and
| at least 14 days observation.
Dose preparation . Test substance was dispersed in
deionized water using a
magnetic stirrer (Appendix 111,
p. 23).
Indicate method of confirmation of dose | Certificate of Analysis included
Mode of dose administration Orally intubated into the crop or
~ proventriculus usinga stainless | :
1 cannula. ]
stec 14 gange ula Gavage or gelatin capsule.
Dose levels The dosages were adjusted to
nominal; 0, 8, 14, 23, 38, 63, and 292 mg | 100% a.i. (p. 11).
a.i./kg of body weight .
S N SpU L N p =
measured: N/A EPA requires a minimum of 5
treatment levels unless LDy, is
demonstrated to be greater than
2250 mg ai/kg.
Solvent/vehicle, if used The stock solutions were
administered at a constant
type: Deionized water dosing volume of 4 mL/kg bw
(or 0.4%; Appendix I, p. 23). "
amount/bw: 0.4% (mL/g x 100)
' EPA recommends that the test
material be administered without a
vehicle if possible. Maximum
vehicle should not exceed 0.1 to
1.0% of body weight.
Numiber of birds per groups/treatment 5 males and 5 females per
for negative control: N/A treatment group.
for solvent/vehicle control: 1 S
for treated: : 10/level EPA recommends 10 birds per
treatment group and 10 birds for
each control and vehicle group.
Page 6 of 13
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail

(Ceolinus virginianus)

PMRA Submission Number 2004-0789 - EPA MRID Number 462358-09
Parameter Details - _]_l_eaa&s__ ]
- Criteria
No. of feed withholding days before Birds were fasted for at »
dosing approximately 17 hours priorto [~ — — — — T T T T T B
dosing. v EPA recommends that food should
be withheld for at least 15 hours
prior to dosing.
Test conditions - The photo-period was less than
Temperature: 23.74£0.6°C recomxnended.
Relative humidity: 1444% The birds received an average
o ) 154 lux of illumination (p. 12).
Photo-period: 8-hours light/16-hours dark. T T T T T T
pe gh : EPA recommends thata 10 hr
' light/14 hr dark photo-period.
Reference chemical, if used None used
name:
concentratious tested:
2. Observations:
Table 2: Observations,
Parameter Details Remarks/Criteria
Parameters measured '
Parameters measured - Mortality
{mortality/individual body weight - Clinical signs of toxicity
at test initiation and termination/ | - Individual body weight P
mean feed consumption/others) - Average feed consumption - EP4 recommends:
» } Body weight measured at test
initiation, on Day 14 and at end of the
test if the test is extended beyond 14
days. .
| Caiculation of mortality. Mortality
“must NOT be more than 10% in
controls.
Feed consumption may be measured as
average daily food consumption.
Indicate if the test material was None reported. A
regurgitated > I B
Regurgitation is an indication that the
dose was rejected. The test may have to
be repeated if the problem persists.
?age 70of13
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail

(Colinus virginianus)
PMRA Submission Number 2004-0789 ’ EPA MRID Number 462358-09
Parameter Détails , Remarks/Criteria
Groups on which necropsies were None performed. ]
performed EPA recommends that gross
necropsies be performed with
inspections of the GI tract, liver,
‘ kidneys, heart, and spleen.
Observation intervals Mdrtality and signs of toxicitf: at '
: ' least once daily. '
Body \;veight: Days 0 (prior to
dosing), 3,7, and 14.
Feed consumption per pen: Days
0-3, 4-7, and 8-14.
Were raw data included? Yes, sufficient.

I, RESULTS AND DISCUSSION: ‘o
A. MORTALITY:

No mortality occurred in any control or treatment group during the 14-day study (Table 1, p. 17). The acute
LD, was >292 mg a.i./kg bw, the highest Icvel tested.

Table 3: Effect of XDE-750 (aminopyralid) on martality of Colinus virginianus.

Treatment No. Cumulative mortality
(mg a.i./kg bw) | of ; ,

birds | day0 | day2 | day4 | day6 | day8 | day 10 | day 12 | day 14
Vehicle control 10 0 0 0o 0 0 0 10 0
8 10 lo o o |o 0 0 0 0
14 16 |0 0 0 0 I 0 0
23 ‘ 10 |o 0 0 0 0 0 0 0
38 10 o o -|o 0 0 0 0 0
63 S 10 0 o o 0 |o 0 0 0
292 10 0 0 0 0 0 0 0 0
NOEL 292 mg a.i/kg bw
LDy, >292 mg a.i./kg bw
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhlte Quail
(Colinus virginianus)

. PMRA Submission Number 2004-0789 ’ ' EPA MRID Number 462358-09
Treatment | No. _ o Cumulative mortality
(mg a.i./kg bw) _ of

birds | day0 | day2 | day4 | day6 | day$8 | day 10 | day 12 | day 14

‘Reference . mortality N/A N/A N/A N/A N/A N/A N/A N/A N/A
chemical ’

LDy NA |NA |[Nva |na |[wA [wa [wa [na | Na
NOEL A |wAa [nva [wa Jwa [wa |wa [ NAa o [ Na

B. SUB-LETHAL TOXICITY ENDPOINTS:

Treatment-related clinical signs of toxicity were observed in birds from the 223 mg a.i./kg levels (p. 13).
Effects included ruffled appearance, loss of coordination, reduced reaction to external stimuli (sound and
movement), lethargy, neck curl, prostrate posture, and/or lower limb weakness. Effects subsided from the
single affected bird at the 23 mg a.i./kg level within 5.5 hours of dosing, from the single affected bird at the 38
mg a.i./kg level within 2 hours of dosing, from the four affected birds at the 63 mg a.i/kg level by the morning
of Day 1, and from the six affected birds at the 292 mg a.i./kg level by the morning of Day 2. Additional
effects associated with injuries (toe lesions, associated lameness, and/or wing droop) were observed in one bird
each at the 23, 38, and 63 mg a.i./kg treatment levels. Noclinical signs of toxicity were observed at the
control or 14 mg a.i/kg levels. At the 8 mg a.i./kg level, one male displayed a loss of coordination, a ruffled
appearance, and was panting within 1.5 hours of dosing, but completely recovered by 2 hours. - Due to the
isolated nature of these effects, the immediate recovery, and lack of clinical signs noted at the 14 mg a.i./kg
level, these effects were attributed to the stress from handling, and were not considered to be treatment-related.
The NOEL for sub-lethal effects was 14 mg a.i/kg.

No treatment-related effects on body weight changes or feed consumption were observed (p. 14 and Tables 2
and 3, pp. 18-19). Statistical evaluations were not performed for either endpoint. The NOEL based on visual
inspection of the data for both endpoints was 292 mg a.i./kg bw.

Table 4: Sub-lethal effects of XDE-750 Aminopyralid) on Colinus virgini A

Treatment, Males . o - . | Females
mg a.i/kg bw ‘ .

Day¢ | Day3 Day 7 Day14 |Day0 | Day3 Day 7 Day 14
Vehicle control 204 209(5) [207¢2) [2070) |213 [219(5) |218¢1) |220(2)
8 204 209(5) |208(2) |211(4) |202 207(5) | 206¢1) | 207 )
14 209 215¢6) |214¢1) 2150 |201 205(4) [205(1) |2050)
23 207 212(5) |212(0) |212¢0) |212 218(6) | 217(¢1) | 217(0)
38 212 2186) |218(0) |219) 203 2085 |208(0) 2091
63

200 203(4) |203(0) |205@) 207 |213¢6) |212¢D) |214(1)
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" Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail

(Colinus virginianus) .

PMRA Submission Number 2004-0789 EPA MRID Number 462358-09
292 | 197 212(5) |203(1) |206(3) | 198 203 (5) | 203 (0) |203(0)
NOEL | 292 mgai/kg | 292 mg adkg
EC, Not determined Not determined
Reference | effect: |N/A [Na N/A N/A NA |NA N/A N/A
chemical | NOEL: - ,

' The mean change is calculated separately from the mean body welghts using the individual changes in body
weights.

Page 10 of 13




Data Evaluation Report on the Acute Oral Torxicity of XDE-750 (Aminopyralid) on Northern Bobwhite Quail

(Colinus virginianus)
PMRA Submission Number 2004-0789 ' EPA MRID Number 462358-09
=1
Treatment, mg a.i./kg Males - . Females '
. Days0-3 | Daysd-7 | Days8-14 | Days0-3 | Days 47 | Days8-14
Vehicle control 18 20 17 32 2 |2
8 14 20 |17 | 21 |19
14 24 30 122 17 123 19
23 14 16 14 14 16 16
38 29 8, |2 17 17 17
63 5 | | 31 28 2
292 B 2% 23 29 28 20
NOEL ‘ 292 mg a.i/kg 292 mga.i/kg |
EC,, A Not determined ‘Not determined
Reference effect_ NA NA
chemical NOEL
1D,

C. REPORTED STATISTICS:

The LDy, and NOEL were visually determined based on monality, body weight, and feed consumption data.

LDy, >292 mg a.i/kg bw

NOEL: 14 mg a.i./kgbw

LOEL: 23 mga.i./kg bw

Endpoint(s) Affected: - Clinical signs of tox1c1ty

VERIFICATION OF STATISTICAL RESULTS:

The LD50 and NOEL were visually determined based on mortahty, body weight, and feed consumption data.

LDy, >292 mg a.i/kgbw

NOEL: 14 mg a.i./kgbw

LOEL: 23 mga.i./kgbw v ’
Endpoint(s) Affected: Clinical signs of toxicity

'E. STUDY DEFICIENCIES:

There were no significant deviations from U.S. EPA guideiine §71-1 that affected the validity of this study.

Page 11 0f 13
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Data Evaluation Report on the Acute Oral Toxicity of XDE-750 (Ammopyrahd) on Northern Bobwhite Quall

(Colinus virginianus) _
PMRA Submission Number 2004-0789 - EPA MRID Number 462358-09

This study was submitted to provide supplemental data to the primary acute toxicity study conducted with
Northern Bobwhite quail (MRID 462358-08). This study was designed to obtain a NOEL, since a NOEL was
not established in the primary acute study. Aléne, this study would not fulfill guideline requirements, as no
mortality was observed up to the highest dose tested (292 mg a.i./kg), which was below the limit dose level of
2000 mg a.i./kg. However, this study is scientifically valid, and is classified as SUPPLEMENTAL.

F. REVIEWER’S COMMENTS:
The reviewer’s conclusions were identical to those of the study authors.

EAD Comments:
After review of the study data and the US EPA DER, the reviewer is in agreement with the conclusion reached by
the US EPA. ) .

A NOEL value could not be determined in a prior study (MRID 462358-08), because a sub-lethal effect was
reported at all test levels; but a LDy, was reported. The NOEL value obtained from this supplemental study is 14
mg ai/kg bw and based on clinical signs of toxicity. :

Values mentioned in the study are nominal concentrations. Doses of aminopyralid were not measured once mixed
with the solvent (deionized water) or prior to administration by oral intubation-to the birds. Also, homogeneity and
stability of the mixture of aminopyralid with the solvent were not determined Thus, the aminopyralid dose given to
the birds should be considered approximative.

G. CONCLUSIONS:

This toxicity study is scientifically sound. However, this study does not fulfill the guideline requirements for
an acute toxicity study using the Bobwhite quail (§71-1) as the study was conducted at dosages well below the
. limit of 2000 mg a.i./kg. The 14-day acute oral toxicity LD;, was >292 mg a.i./kg bw (combined sexes); data
obtained from this study could not be used to accurately define a Toxicity Category. Based on treatment-
~ related effects on clinical signs of toxicity (the only endpoint affected), the NOEL was 14 mg a.i./kg bw.

LDy, >292 mga.i/kgbw
NOEL: 14 mg a.i/kgbw
LOEL: 23 mg a.i./kg bw
Endpoint(s) Affected: Clinical signs of toxicity
. ML REFERENCES:
U.S. Environmental Protécnon Agency. 1982. Pesticide Assessment Guidelines, FIFRA Subdivision E, Hazard

Evaluation: Wildlife and Aquatic Organisms, Subsection 71-1. Enwronmental Protection Agency, Oﬂice of
Pesticide Programs. Washington, D.C.

U.S. Envnronmental Protection Agency. 1996, Avian Acute Oral Toxxczty Test. Series 850-Ecological Effects
Test Gmdelmes (draft), OPPTS Number 850.2100.

National Raearch Councll. 1996. Guide for the Care and Use of Laboratory Animals. Washington, D.C.
National Academy Press. 125 pp.
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Stephan, C.E. 1978. U.S. EPA, Environmental Research Laboratory, Duluth, Minnesota. Personal
Communication.

Finney, D.J. 197 1. Statistical Methods in Biological Assay, Second edition, Griffin Press, London.
Thompson, W.R. 1947. Bacieriological Reviews. Vol I, No. 2 (June): 115-145.

Stephan, C.E. 1977. Methods for Calculating an LC50. Aquatic Toxicology and Hazard Evaluations. Pages 64-
. 84 in American Society for Testing and Matenals Pub. No. STP634.
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Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Ammopyrahd) to Northern Bobwhite
Quail (Colinus virginianus)
"PMRA Submission Number 2004-0789 . EPA MR[D Number 462358-10

EXECUTIVE SUMMARY:

The acute dietary toxicity of XDE-750-(aminopyralid) to 10-day-old Northern Bobwhite quail (Colinus
virginianus) was assessed over 8 days. XDE-750 was administered to the birds in the diet at nominal
concentrations of 0 (negative control), 178, 316, 562, 1000, 1780, 3160, and 5620 ppm. Mean-measured
concentrations were <30.0 (<LOQ, control), 185, 309, 548, 979, 1720, 3053, and 5556 ppm a.i., respectively.
Mean-measured values were not corrected for procedural recoveries, and represent 97-98% of nominal
concentrations. '

No mortality was observed during the study. The subsequent 8-day acute dietary LCy, was >5556 ppm a.i.,
which categorizes XDE-750 (aminopyralid) as practically non-toxic to Northern Bobwhite quail on an acute
dietary basis. No clinical signs of toxicity or treatment-related effects on body weight or food consumpuon

" were observed.

This toxicity study is scientifically sound, fulfills the guideline requirements for an avian dietary study using
the Northern Bobwhite quail (§7_ 1-2a), and is classified as Acceptable.

EAD Conclusion:

The EAD is in agreement with the conclusions reported by the US EPA reviewer. Nomortahtyocameddurmgthc
study. Therefore, the 8-d acute oral LCy, for XDE-750 (aminopyralid) is > 5556 mg ai/kg dw of diet, which
categorize aminopyralid as practically non-toxic to the bobwhite quail according to the US EPA classification
scheme of avian acute dietary toxicity (US EPA, 1985). Due to absence of sub-lethal effects, the NOEC value is
5496 mg ai’kg dw of diet, .i., the highest concentration tested.

This toxicity study is classified as acceptable and sausﬁes the guxdelme reqmrement for an acute dietary toxicity
study with the bobwhite quail. ) .

Results Synopsis
Test Organism Size/Age: 10-days old; 17-25 g
LCs: >5556 ppmaii.
NOEC: 5556 ppm a.i.
LOEC: >5556 ppm a.i.
Endpoint(s) Affected: None
L. MATERIALS AND METHODS

GUIDELINE FOLLOWED: ~ The protocol followed procedures of the U.S. EPA Pesticide
- Assessment Guidelines, Subsection 71-2 (1982); OECD Guideline for
Testing of Chemicals, No. 205 (1984); and ASTM Standard F857-87
(1987). The following deviations from §71-2 were noted:
1. Mortality observed during acclimation (if any) was not reported.
2. The average brooder temperature (39.2°C) exceeded recommendations (about 35°C).

3. Provisions for minimizing food spillage and prevention of air contamination were reported as
unavoidable. .
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Data Evaluation Report on the Acute Dietary Toncnty of XDE-750 (Ammopyralld) to Northern Bobwlnte
Quail (Colinus virginianus)
PMRA Submission Number 2004-0789 ’ EPA MRID Number 462358-10

These deviations did not affect the validity or acceptability of the study.

COMPLIANCE: Signed and datcd GLP, Quality Assurance, and Data Confidentiality

» ' statements were provided. This study was conducted in accordance
with GLP standards of the U.S. EPA, OECD, and Japan MAFF with
the following exceptions: stability of the test substance under storage
conditions at the test site bas not been detenmned in accordance thh
GLP Standards (p. 3). '

A. MATERIALS:

1. Test Material XDE-750
Description: ' ‘Cream-colored powder
Lot No./Batch No. : F0031-143 (TSN 102319)
Purity: 94.5%
Stability of Compound R
Under Test Conditions: , Stability of the test material in avian diet was verified after 5 days

of ambient storage under actual use conditions in treated feed

. prepared at the 178 (low) and 5620 ppm (high) test levels (Table 6
of Appendix IV, p. 30). Recoveries averaged 108 and 101% of
initial measured concentrations, respectively.

Storage conditions of
test chemicals: Ambient conditions

OECD requires water solubility, stability in water and hght PK, P, and vapor pressure of the test
compound. OECD requirements were not reported.

2, Test organism:

Species: Northern Bobwhite quail (Colinus virginianus)

Age at study initiation: 10 days
Weight at study initiation: 17t025¢g ,
Source: Wildlife International Ltd. Production Flock

B. STUDY DESIGN:

1. Experimental Conditions

a. Range-finding Study: None reported. The dxetary concentrations in the definitive study were
established based upon known toxicity data and information supplied by the Sponsor (p. 9).

b. Deﬁmtlvc Study:
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Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Northern Bobwhite

Quail (Colinus virginianus)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-10
Table 1: Eiperimental Parameters
Parameter Details ____ __ _ Remarks R
C. lg . .
Acclimation peﬁod: 10 déys No form of antibiotic medication
, . was used during acclimation.
Conditions (same as test or not): Same as test
Feeding: Game bird ration (Wildlife
International, Ltd., Appendix II,
P. 22) and public water from the
town of Easton were provided ad
libitum,
Health (any mortality observed): Birds exhibiting abnormal
behavior or physical injury were

not used; not otherwise specified.

Pen size and construction materials

The pens were constructed of
galvanized steel wire and
sheeting; 72 x 90 cm floor space,
23 cm ceiling height

— i —— — —— —— — ma— oo— o —

EPA requires: about 35x 100 x 24
cm

Test duration 5 days with treated feed,and3 | _ -
days withclean” feed. EPA requires: 5 days with treated
Jeed and at least 3 days observation
with "clean” feed.
Test concentrations Mean-measured concentrations
nominal: 0 (negative control), 178 316, were determined from the single
' 562, 1000, 1780, 3160, and 5620 | batch of freshly prepared treated
ppm a.i. feed (Tables 4 and 5 of Appendlx
1V, pp. 28-29).
measured: <30.0 (<LOQ, control), 185, 309,
548, 979, 1720, 3053, and 5556 | Dietary test concentrations were
ppm a.i. corrected for purity of the test
substance (p. 11), but were not
adjusted for mean procedural

recoveries from each sample set

Four minimum, S or 6 strongly
recommended, in a géometric scale,
unless LCs, > 5000 ppm a.i.. ‘
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Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Northern Bobwhite

Quail (Colinus virginianus)

PMRA Submission Number 2004-0789

EPA MRID Number 462358-10

Paramecter Details ____ _Remarks -
. Criteria
Solvent/vehicle, if used
type: None used.
amount: EPA requires: Distilled water, corn
: oil, propylene glycol, 1%
carboxymethylcellulose, or gum
‘| arabic. Solvent not more than 2%.
Diet preparation and feeding The appropriate amount of test
substance was quantitatively
transferred to a Waring blender
containing 100 g of basal diet
(Appendix ITI, p. 23). The
contents were blended for 1 J
minute, then quantitatively nT=——-————
transferred to a Hobart mixer and | £PA requires: Control group tested
mixed with the remaining basal with diet containing the maximum
diet for 10 minutes. Enough was amount of vehicle used in treated
made to last the 5-day treatment | €557
period, and the diet was '
| presented at test initiation.
Feed withholding period None
Indicate whether stability and
homogeneity of test material in diet Yes.
determined (Yes/No)
Number of birds per replicate/group
for negative control: 30 — e e e e
for vehicle control: N/A . ’
] EPA requires: 10 (strongly
for treated: 10 recommended)
Number of replicates/group (if used)
for negative control: 6
for vehicle control: N/A
for treated: 2
Page 5 of 12
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Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Northern Bobwhite

Quail (Colinus virginianus)

EPA MRID Number 462358-10

PMRA Submission Number 2004-07 89

Parameter Details _____Remarks |
Criteria
Test conditions - Light intensity averaged 140 lux
temperature: Brooder: 39.2+2.0°C (13 foot candles, p. 14).
Room: 28.40 £ 1.35°C
relative humidity(%): 59+ 11% Brooder temperature:
. about 35°C (95°F)
s ariad- : . Room temperature:
photo-period: 16 bours light/8 hours dark 22-27°C (71-81°F)
’ Relative humidity:
30-80%
Photoperiod:
Minimum of 14 h of light.
Reference chemical, if used None used. -
2. Observations:
Table 2: Observations
Criteria Remarks
Details @ T ———————=—=——7
) Criteria
Parameters measured - Mortality
(mortality/body weight/ - Clinical sigus of toxicity
mean feed consumption/ - Mean feed consumption
others) - Mean body weight
Indicate the stability and homogeneity | Stability: The 5-day ambient °
of test chemical in the diet stability of the tcst material in
avian diet was assessed under
actual use conditions at the
178 (low) and 5620 ppm a.i.
(high) levels (Table 6 of

Appendix IV, p. 30). p. 58).
Recoveries averaged 108 and
101% of initial measured
cohncentrations, respectively.

Homogeneity: Homogeneity
was assessed in treated feed
prepared at the 178 and 5620
ppm a.i. levels (Table 4 of
Appendix 1V, p. 28).
Coefficients of variation were

2.67 and 1.63% respectively.
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Data Evaluation Report on the Acute l)letary Toxmty of XDE-750 (Ammopyrahd) to Northern Bobwhite
Quail (Colinus virginianus)

PMRA Submission Number 2004-0789 . : . EPA MRID Number 462358-10

Indicate if the test material was None reported

regurgitated -

Treatments on which necropsies were "None

performed

‘Observation intervals Mortality and signs of toxicity
were measured twice daily.
Food consumption was :
recorded on Days 0-5 and 6-8. -
Body weights were determined
onDays 0, 5, and 8.

Were raw data included? Yes

. RESULTS AND DISCUSSION:

A. MORTALITY:

No mortality occurred in any control or test group during the 8-day study (Table 1, p..18). The 8-day LC;, was
>5620 ppm a.i.
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Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Northern Bobwhite K
Quail (Colinus virginianus)

PMRA Submission Number 2004-0789

EPA MRID Number 462358-10

Table 3: Effect of XDE-750 (aminopyrﬂid) on Mortality of Colinus virginianus.

Treatment, ppm a.i. No. of Cumulative mortality
mean-measured hirds per
(and nominal) treatment Days
' o lal2lslaelslsel1]s
Negative control 30 0 0 0 -0 0 -0 0 0 0
172 (178) 10 0 0 0 0 0 0 0 0 0
309 (316) 10 0 _‘ 0 0 0 0 0 0 0 0
548 (562). 10 0 0 0 0 0 0 0 0 0
979 (1000) 16 0 ol o | oo o o | o 0
1720 (1780) 10 o | o 0 | o 0 0 0 0 0
3053 (3160) 10 0 0 0 0‘ 0 0 0 0 0
5496 (5620) 10 0 0 0 .0 0 . 0 0 0 0
NOEC 5620 ppm a.i. (nominal)
LCqy >5620 ppm a.i. (nominal)
Reference | mortality | N/A
chemical -
. LCs N/A
NOEC N/A
Page 8 of 12
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Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Northern Bobwhite
Quail (Colinus virginianus) . »
PMRA Submission Number 2004-0789 - EPA MRID Number 462358-10

B. SUB-LETHAL TOXICITY ENDPOINTS:

No clinical signs of toxicity were observed in the control or any test group during the study, and no treatment
related effects on body weight changes or food consumption were observed (pp. 15-16, and Tables 2 and 3, pp.
19-20). Statistical analyses were not conducted on sub-lethal endpoints. The NOEL based on visual
inspection of the data for sub-lethal endpoints was 5620 ppm a.i., the highest concentration tested.

Table 4: Sub-lethal effects of XDE-750 on Colinus virginiaﬁus.

Observation
Treatment, ppm a.i. - Mean body weight change (g) ~ Food consumption
Mean-measured _ | (g/bird/day)
(and nominal) Day Day
0-§ 58 0-8 05 6-8
Negative control . | 11 8 19 ‘ | 10 13
172 (178) o 8 19 9 13
309 (316) ' 11 9 20 9 15
548 (562) -9 7 16 9 11
979 (1000) - - 1 8 19 7 11
1720 (1780) ' 10 8 18 8 14
3053 (3160) ' 9 8 RY 8 10
5496 (5620) 1 9 20 T 12
NOEC 1 5620 ppm ai. (nominal) - 5620 ppm a.i. (nominal)
ECy, Not determined Not determined
Reference NOEC N/A |
chemical '
ECy _ N/A

C. REPORTED STATISTICS:

As there were no mortalities observed in this study, the LCs; value was determined to be greater than the

highest concentration tested. Neither body weight or feed consumption data were statnsucally compared. The
results are based on nominal concemrauons

LCsp: >5620 ppm a.i.
NOEC: 5620 ppm a.i.

LOEC: >5620 ppm a.i.
Endpoint(s) Affected: None
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Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Northern Bobwhite
Quail (Colinus virginianus)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-10

D. VERIFICATION OF STATISTICAL RESULTS:

The LCs, could be determined visually, as there was no mortality in this study. Statistical analyses were not
conducted to compare body weight and food consumption data, as results for these endpoints could also be
verified visually.-

LC,: >5556 ppm a.i.

NOQEC: 5556 ppm a.i.
LOEC: >5556 ppm a.i.
Endpoint(s) Affected: None

E. STUDY DEFICIENCtES.

There were no significant deviations from U.S. EPA’ gmdelme §71-2 that affected the vahdlty or acoeptabxhty
of this study.

F. REVIEWER’S COMMENTS:

The reviewer’s conclusions were similar to those of the study authors, except for the fact that the study authors
based toxicity values on the nominal concentrations, while the reviewer based them on the measured
concentrations. The reviewer’s conclusions are reported in the Executive Summary and Conclusions sections.

To establish procedural recoveries, basal feed was fortified in the analytical laboratory with XDE-750 at 100,
1000, or 6000 ppm and the fortified samples were extracted and analyzed in the same manner used for the
definitive test samples (p. 13). Mean recoveries were 91.7 and 92.8% of nominal concentrations on Days 0
and 5, respectively (Table 3 of Appendix IV, p. 27). Measured sample values were not corrected for the mean
procedural recoveries based on sample set (p. 13).

EAD Comments:

‘AftcrrevxewofthesmdydataandtthSEPADER,therevxewernsmagreementhththcoonclusmnreachedby
the US EPA.

Both study authors and US EPA reviewer did not compared stansucally thc data for body weight and feed
consumption, as they stated it conld be assessed visually.

Measured sample values were not corrected by US EPA reviewer for the mean procedural recoveries based on
sample set, representing 97% and 98% of nominal concentration for 172 and 5556 mg ai/kg dw of diet treatment
levels. These values would then be 167 and 5445 mg a ifkg dw of diet. However, these new values would not have
an impact on the risk assessment since the NOEC and LCs, are greater than the 5000 mg ai/kg dw of diet maximal
concentration for testing the acute dxetary toxicity to birds. :

G. CONCLUSIONS: -
This toxicity study is scientifically sound, fulfills the guideline reqiﬁrements for an avian dietary LC, study
using the Northern Bobwhite quail (§71-2a), and is classified as CORE. No treatment-related effects on

mortality, clinical signs of toxicity, body weight, or food consumption were observed at any test level. The
LCy, exceeded the highest test concentration, 5496 ppm a.i., which categorizes XDE-750 (aminopyralid) as
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Data Evaluation"Report on the Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Northern Bobwhite
Quail (Colinus virginianus)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-10

practically non-toxic to the Northern Bobwhite quail on an acute dictary basis.
LCys: >5556 ppm a.i.
NOEC; 5556 ppm a.i.

LOEC: >5556 ppm a.i.
Endpoint(s) Affected: None
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Data Evaluation Report on the Acute Dietary Toxlclty of XDE-?SO (Ammopyralld) to Northem Bobwhite
Quail (Colinus virginianus) _
PMRA Submission Number 2004-0789 EPA MRID Number 462358-10
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Data Evaluatlon Report on the Acute Dletary Toxlclty of XDE-750 (Ammopyralld) to Mallard Duck (dnas

platyrhynchos)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-11

EXECUTIVE SUMMARY:

The acute dietary toxicity of XDE-750 (aminopyralid) to 10-day-old mallard duck (Anas platyriynchos) was
assessed over 8 days. XDE-750 was administered to the birds in the diet at nominal concentrations of 0
(negative control), 178, 316, 562, 1000, 1780, 3160, and 5620 ppm. Mean-measured concentrations were
<30.0 (<LOQ, control), 172, 309, 548, 979, 1720, 3053, and 5496 ppm a.i., respectively. Mean-measured
values were not corrected for procedural recoveries, and represent 97-98% of nominal concentrations.

No mortality was observed during the study. The subsequent 8-day acute dletary LCso was >5496 ppm a.i.,
which categorizes XDE-750 (aminopyralid) as practically non-toxic to maliard duck on an acute dietary basis.
No clinical signs of toxicity or treatment-related effects on body weight or food consumption were observed.

This toxicity study is scientifically sound, fulfills the guideline requirements for an avian dietary study using
the mallard duck (§71-2b), and is classified as Acceptable.

EAD Conclusion:

The EAD is in agreement with the conclusions reported by the US EPA reviewer. No mortality occurred during the
study. Therefore, the 8-d acute oral LCs, for XDE-750 (aminopyralid) is > 5496 mg ai/kg dw of diet, which '
categorize aminopyralid as practically non-toxic to the mallard duck according to the US EPA classification
scheme of avian acute dietary toxicity (US EPA, 1985). Due to absence of sub-lethal effects, the NOEC value is
5496 mg ai/kg dw of diet, e.i., the highest concentration tested. '

This toxicity study is class1ﬁed as aoceptable and sausﬁes the guideline neqmrement for an acute dietary toxicity
study with the bobwhite quail.

. Results Synopsis
Test Organism Size/Age: 10~days old; 150-209 g
LCs: >5496 ppm a.i.
NOEC: 5496 ppm a.i.

LOEC: >5496 ppm a.i.
Endpoint(s) Affected: None

1. MATERIALS AND METHODS

GUIDELINE FOLLOWED: The protocol fbllowed procedures of the U.S. EPA Pesticide
Assessment Guidelines, Subsection 71-2 (1982); OECD Guideline for
Testing of Chemicals, No. 205 (1984); and ASTM Standard E857-87
(1987). The following deviations from §71-2 were noted:

1. Mortality obsewed during acclimation (if any) was not reported. .

2. The average brooder temperature (30.1°C) was less than recomxhendéd (about 35°C),

3. Relative humidity ranged from 82-98%,; guideline specifies no more than 80%.

4. Provisions for minimizing food spillage and prevention of air contamination were not reported.
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Data Evaluation Repoi-t‘ on the Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Mallard Duck (4nas

platyrhynchos)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-11

These deviations did not affect the validity or acceptability of the study.

.COMPLIANCE:

~ A. MATERIALS:
1. ' Test Material
Description:
Lot No./Batch No. @’
Purity:

Stability of Compound
Under Test Conditions:

Storage conditions of
test chemicals:

Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided. This study was conducted in accordance
with GLP standards of the U.S. EPA, OECD, and Japan MAFF with
the following exception: stability of the test substance under storage
conditions at the test sitc has not been determined in accordance with
GLP Standards (p. 3). -

XDE-750

Cream-colored powder

F0031-143 (TSN 102319)

94.5%
Stability of the test material in avian diet was verified after 5 days
of ambient storage under actual use conditions in treated feed ‘
prepared at the 178 (low) and 5620 ppm (high) test levels (Table 6

of Appendix IV, p. 29). Recoveries averaged 99 and 100% of
* initial measured concentrations, respectively.

Ambient conditions

OECD requires water solubility, stability in water and light, pK,, P,,, and vapor pressure of the test
compound. OECD requirements were not reported. ‘

2. Test organism:
Species:

Age at study initiation:

Weight at study initiation:

Source:

B. STUDY DESIGN:

1. Experimental Conditions

Mallard duck (Anas platyrhynchos)

10 days
150-209 g

Whistling Wings, inc., Hanover, IL
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Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Aminopyfalid) to Mallard Dlick {Anas

platyrhynchos)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-11

a. Range-finding Study: None reported. The dietary concentrations in the definitive study were
. established based upon known toxicity data and information supplied by the Sponsor (p. 9).

b. Definitive Study:
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Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Mallard Duck (Anas

platyrhynchos)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-11

Table 1: Experimental Parameters

Parameter ‘Details _ ___ _Remarks |
. Criteria
Acclimation period: 10 days No form of antibiotic medication
‘ : was used during acclimation.
Conditions (same as test or not): Same as test
Feeding: Game bird ration (Wildlife
International, Ltd., Appendix I,
p- 21) and public water from the
town of Easton, MD were
_ provided ad libitum.
Health (any mortality observed): Birds exhibiting abnormal

behavior or physical injury were
not used; not otherwise specified.

Pen size and construction materials

The pens were constructed of
vinylcoated wire grid, 62 x 92

| em floor space, 25.5 cm ceilin

— — — — — — ——— —— — ——— o]

-| height : em
Test duration 5 days with treated feed, a0d3 | |
days with umreated feed. EPA requires: 5 days with treated
Jeed and at least 3 days observation
with "clean” feed.
Test concentrations Mean-measured concentrations
nominal: 0 (negative control), 178 316, were determined from the single
562, 1000, 1780, 3160, and 5620 | batch of freshly prepared treated
ppm a.i, feed (Tables 4 and 5 of Appendix
, ' IV, pp. 27-28).
measured: <30.0 (<LOQ, control), 172, 309,
548, 979, 1720, 3053, and 5496 | Dietary test concentrations were
ppma.i corrected for purity of the test
substance (p. 11), but were not
adjusted for mean procedural

recoveries from cach sample set

Four minimum, 5 or 6 strongly
recommended, in a geometric scale,
unless LCs, > 5000 ppm a.i..
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Data Evaluation Report on the Acute Dletary Toxicity of XDE-750 (Ammopyrahd) to Mallard Duck (dnas

platyriynchos) .
PMRA Submission Number 2004-0789 EPA MRID Number 462358-11
Parameter Details o __Remarks |
| Criteria
Solvent/vehicle, if used
type: None used.
e A =
amount: - EPA requires: Distilled water, com
oil, propylene glycol, 1%
carboxymethylcellulose, or gum
arabic. Solvent nat more than 2%.
Diet preparation and feeding The appropriate amount of test
substance was guantitatively
transferred to a Waring blender
containing 100 g of basal diet

(Appendix ITI, p. 22). The
contents were blended for 1
minute, then quantitatively — T T T T T T T T T
transferred to a Hobart mixer and | EPA reguires: Control group tested
mixed with the remaining basal with diet containing the maximum
| diet for 10 minutes. Enough was .amount of vehicle used in treated

made to last the 5-day treatment | /€57
period, and the diet was
presented at test initiation.
Feed withholding period - None |
Indicate whether stability and
homogeneity of test material in diet Yes
determined (Yes/No)
Number of birds per rephcate/group
for negative control: 30 . —_—— e - —
for vehicle control: N/A s
for treated; ‘ 10 fcﬁ,,r,f,‘,’:,:;if;) 10 strongly 7
Number of rephcates/group (if uwd)
for negative control: 6
for vehicle control: N/A

for treated: ' 2
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Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Mallard Duck (4nas
platyriynchos) : : .

PMRA Submission Number 2004-0789 EPA MRID Number 462358-11
Parameter Details o __R_em_arks ]
Criteria
Teét conditions , Light intensity averaged 181 lux
temperature: Brooder: 30.1+ 1.3°C (p. 14).
Room: 25.71 £1.01°C .
‘relative humidity(%): 90 + 8% Brooder temperature:
’ about 35°C (95°F)
meriad- : Room temperature:
photo-period: 16 hours light/8 hours dark 22-27°C (71-81°F)
Relative humidity:
30-80%
Photoperiod:
' Minimum of 14 h of light,
Reference chemical, if used None used.
2. Observations:
Table 2: Observations
Criteria o Remarks
Detals - [—7———————— ]
Criteria
Parameters measured - - Mc_)rtality .
(mortality/body weight/ - Clinical signs of toxicity
mean feed consumption/ - Mean feed consumption
others) - Mean body weight
Page 7Tof 12
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Data Evaluation Report on the Acute Dietary Toxicity of X])E-750 (Aminopyralid) to Mallard Duck (Anas

platyrhynchos)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-11

Indicate the stability and homogeneity
of test chemical in the diet

Stability: The 5-day ambient

stability of the test material in -

avian diet was assessed undex
actual use conditions at the
178 (low) and 5620 ppm a.i.
(high) levels (Table 6 of
Appendix IV, p. 29).
Recoveries averaged 99 and
100% of initial measured
concentrations, respectively
(representing 97 and 98% of
the nominal concentrations,
respectively).. '

Homogeneity: Homogeneity
was assessed in treated feed
prepared at the 178 and 5620
ppm a.i. levels (Table 4 of
Appendix IV, p. 27).

‘Coefficients of variation were

2.67 and 1.63% respectively.

Indicate if the test mateii'ai was
rcgurgitated

None reported

Treatments on which necropsies were
performed

None

Observation intervals

Mortality and signs of toxicity
were measured twice daily.
Food consurption was
recorded on Days 0-5 and 6-8.
Body weights were determined
onDays 0, 5,and 8. :

Were raw data included?

1 Yes

IL RESULTS AND DISCUSSION:

A. MORTALITY:

No mortality occurred in any control or test group during the 8-day study (Table 1, p. 17). The 8-day LCs, was

>5620 ppm a.i.

~ Page8of 12
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Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Mallard Duck (Anas

platyrhynchos) v
PMRA Submission Number 2004-0789 , ' - ‘ EPA MRID Number 462358-11
Table 3; Effect of XDE-750 (aminopyralid) on Mortality of Anas platyrhynchos.
Treatmenf, ppm a.i. No. of Cumulative mortality
mean-mcasured birds per : :
(and nominal) treatment , Days ‘
0 1 2 3 4 5 6 7 8
Negative control 30 0 0 0 _‘ 0 0 -0 | 0 0 0
112178 0 | o [ofo oo ]o ]| o] o]o
309 (316) 10 0 0 0 0 0 ] 0 0 0
548 (562) 10 0 o | o [0 0 o | o 0 0
979 {1000) 10 0 0 0 0 0 0. 0 0 0
1720 (1780) 10 0 0 0 0 0 0 0 0 0
3053 (3160) 10 0 0 0 0 0 0 0 0 0
5496 (5620) - 10 0 0 0 0 0 0\ 0 0 0
NOEC ) 5620 ppm a.i. (nominal)
LCy, >5620 ppm a.i. (nominal)
Reference | mortality | N/A |
chemical
LCy N/A
NOEC N/A

B. SUB-LETHAL TOXICITY. ENDPOINTS:
No clinical signs of toxicity were observed in the control or any test group during the study, and no treatment
related effects on body weight changes or food consumption were observed (p. 15, and Tables 2 and 3, pp. 18-

19). Statistical analyses were not conducted on sub-lethal endpoints. The NOEL based on visual inspection of
the data for sub-lethal endpoints was 5620 ppm a.i., the highest concentration tested.

Page 9 of 12




T R TP

Data Evaluation Report on tlie Acute Dietary Toxicity of XDE-750 (Aminopyralid) to Mallard Duck (4nas

platyrhynchos)
PMRA Submission Number 2004-0789 . EPA MRID Number 462358-11
Table 4: Sub-lethal effects of XDE-750 on Anas platyrhynchos.
Observation
Treatment, ppm a.i. | © Mean body weight change () Food consumption
Mean-measured , : _(g/bird/day)
(and nominal) Day . Day
0-5 53 8. | o5 6-8
Negative control | 150 83 232 107 135
17278) us | 8 229 98 140
309 316) 146 78 o3 102 149
548 (562) 144 84 228 106 158
979 (1000) 158 7 234 % 124
1720 (1780) 154 80 234 103 148
3053 (3160) . 144 " 79 03 107 148
5496 (5620) . 144 ) 235 111 148
NOEC = 5620 ppm a.i. (nominal) 5620 pprm a.i. (nominal)
EC,, " | Not determined | Not determined
Reference .NOEC - |NA . A
chemical
ECy N/A

C. REPORTED STATISTICS:

As there were no xﬂortalities observed in this study, the LC,, value was determined to be gteater than the
highest concentration tested. Neither body weight or feed consumption data were statistically compared The
results are based on nominal concentrations,

LCq: >5620 ppm a.i. ,

NOEC: 5620 ppmai. =~

LOEC: >5620 ppm a.i.

Endpoint(s) Affected: None

D. VERIFICATION OF STATISTICAL RESULTS:

The LCs, could be determined visually, as there was no mortality in this study. Statistical analyses were not
conducted to compare body weight and food consumption data, as results for these endpoints could also be
verified visually.

LCy: >5496 ppm a.i.
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‘Data Evaluation Report on the Acute Dietary Toxlclty of XDE-750 (Aminopyralid) to Mallard Duck (Anas
platyrhynchos)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-11

NOEC: 5496 ppm a.i.
LOEC: >5496 ppm a.i.
Endpoin_t(s) Affected: None

E. STUDY DEFICIENCIES:

Theré were no significant deviations from U.S. EPA guideline §71-2 that affected the validity or acceptability
of this study. .

F. REVIEWER’S COMMENTS:

The reviewer’s conclusions were similar to those of the study anthors, exoépt for the fact that the study authors
- based toxicity values on the nominal concentrations, while the reviewer based them on the measured
concentrations. The reviewer’s conclusions are reported in the Executive Summary and Conclusions sections.

To establish procedural recoveries, basal feed was fortified in the analytical laboratory with XDE-750 at 100,
1000, or 6000 ppm and the fortified samples were extracted and analyzed in the same manner used for the
definitive test samples (p. 13). Mean recoveries were 91.7 and 92.8% of nominal concentrations on Days 0
and 5, respectively (Table 3 of Appendix IV, p. 26). Measured sample values were not corrected for the mean
procedural recoveries based on sample set (p 13).

EAD Comments:

After review of the study data and the US EPADER,thcreviewerlsmagreementwnhtheeonclnmonreachedby
the US EPA.

Both study authors and US EPA reviewer did not compared stausucally the data for body weight and feed
consumption, as they stated it conld be assessed visually.

Measnred sample values were not corrected by US EPA reviewer for the mean prowdural recoveries based on
sample set, representing 97% and 98% of nominal concentration for 172 and 5496 mg ai’kg dw of diet treatment
levels. These values would then be 167 and 5386 mg a i/kg dw of diet. However, these new values would not have
an impact on the risk assessment since the NOEC and LCs, are greater than the 5000 mg ai’kg dw of diet maximal
concentratlon for testmg the acute dletary toxicity to birds.

G. CON CLUSIONS

- This toxicity study is scxenuﬁcmlly sound, fulfills the guideline requirements for an avian dietary LCy, study
using the mallard duck (§71-2b), and is classified as Acceptable. No treatment-related effects on mortality,
clinical signs of toxicity, body weight, or food consumption were observed at any test level. The LCy, exceeded
the highest test concentration, 5496 ppm a.i., which categorizes XDE-750 (ammopyrahd) as pracucally non-
toxic to the mallard duck on an acute dxetaly basis.

LCy: >5496 ppm ai.
NOEC: 5496 ppm a.i.

LOEC: >5496 ppm a.i.
Endpoint(s) Affected: None

Page 11 of 12

Ty




Data Evaluation Report on the Acute Dietary Toxicity of XDE-750 (Aminopyralid)bto Mallard Duck (4nas
platyrhynchos)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-11
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Amihopyralid) on Avian Species Anas
platyrhynchos (Mallard Duck) ,
PMRA Submission Number 2004-0789 . EPA MRID Number 462358-13

EXECUTIVE SUMMARY:

The one-generation reproductive toxicity of XDE-750 (aminopyralid) to groups (13 pens/level) of 1 male and 1
female of 18-week-o0ld-Mallard duck was assessed over approximately 20 weeks. XDE-750 was administered
to the birds in the diet at nominal concentrations of 0 (solvent control; concentration not specified), 675, 1350,
and 2700 ppm. Mean-measured concentrations were <1.00 (<LOD, control), 642, 1287 and 2623 ppm a.i.,
representing 95-97% of nominal concentrations.

\
There were no significant treatment-related effects on any adult or offspring parameter. The NOEC and
LOEC levels were 2623 and >2623 ppm a.i. diet, respectively.
This toxicity study is scientifically sound and fulfills the guideline requirement for an avian reproduction
toxicity study using Mallard duck (§71-4b) and is classified as Acceptable. Deviations include: only 13 pairs
were used per replicate, a LOEC was not established, and the quantity and fate of the acetone used in test diet
preparation was not specified.

EAD Conclusion:

This toxicity study is classified as acceptable and satisfies the guldehne requirement for a mallard duck
reproductive toxicity study. The NOEC of cyazofamid to the mallard duck based on the reproductive paramctcrs is
2623 mg ai/kg dw of diet, the highest tested concentration.

This toxicity study is classified as acceptable and satisfies the guideline requirement for a mallard duck
reproductive toxicity study.

Results Synopsis
Test Organism Size/Age: Approximately 18 weeks old at test initiation (860-1386 g)
NOEC: 2623 ppm a.i.
LOEC: >2623 ppm a.i.
Endpoint(s) Affected: None
1. MATERIALS AND METHODS

'GUIDELINE FOLLOWED: The study protocol was based on procedures of the U.S. EPA Pesticide
Assessment Guidelines, Series 71-4 (1988); and OECD Guidelines for’
Testing of Chemicals, No. 206 (1984). Deviations from §71-4 are:

1. The highest concentration tested did not elicit an adverse effect; therefore a LOEC was not established.

2. The concentration of acetone used in preparation of the tests diets was not specified. Also, it was not
specified if the acetone was allowed to completely evaporate off the treated feed prior to offering.

3. .Only 13 pers (each containing 1 pair) were maintained for each group, whereas at least 16 pens/level are
strongly recommended when birds are pair-housed.

These deviations did not affect the scientific validity of the study.
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas

platyrhynchos (Mallard Duck) o
PMRA Submission Number 2004-0789 , EPA MRID Number 462358-13
COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality

statements were provided. This study was conducted in accordance with
United States and OECD standards with the following exception: portions
of the sub-batches were not correctly weighed. For each sub-batch, two
smaller quantities of feed (<20 kg) must be weighed to total the sub-batch
size. These smaller weights were not recorded, only the total weight of the
sub-batch. This will not affect the integrity of the study, as the total
weights of the feed weré recorded (p. 3). ‘
A, MATERIALS:
1. Test Material -  XDE-750 (aminopyralid)

Description: White powder

Lot Ne./Batch No.: F0031-143 (TSN102319)

Purity: 94.5%

Stability of Compound . ‘
Under Test Conditions: The stability of XDE-750 in avian feed was not assessed.

Storage conditions i
of test chemical: Ambient

OECD requires water solubility, stability in water and light, pK,,, P, andvapor pressure of the test
compound. OECD requirements were not reported.
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'Data Evaluation Report on the Reproductive Effects of XDE-750 (Ammopyralid) on Avian Species Anas

platyrhynchos (Mallard Duck)

PMRA Submission Number 2004-0789

- EPA MRID Number 462358-13

2. Test organism’ Mallard duck

Table 1: Test organism.

Remarks
Parameter Details = |7 -~ ——— = 7= =7
Criteria
Species (common and scientific names): | Mallard duck
: . nas platyrhynchos T T T T T T T T
(Anas platyrhym ) EPA requires: a wild waterfowl
species, preferably the mallard,
Anas platyrhynchos, or an upland
game species, preferably the
northern bobwhite, Colinus
virginianus.
Age at Study Initiation: Approximately 18 weeks It was stated that birds were

approaching their first breeding

EPA requires birds should be
approaching their first breeding
season.

Body Weight: (mean and range)

Males: Overall range (n=52)
1.002-1.386 kg, with group
means of 1.187 to 1.221 kg.

Females: Overall range (n=52)
0.860-1.304 kg, with group
means of 1.003 to 1.069 kg.

Individual body weights were
recorded at Weeks 0, 2, 4, 6, 8,
and 20 (test termination).

EPA requires that body weights
should be recorded at test initiation
and at biweekly intervals up to
week eight or up to the onset of egg
laying and at termination.

Sourcc:

Whistling Wings, Inc.

Hanover, IL

Birds were from the same hatch,
and were phenotypically
indistinguishable from wild
birds.

EPA requires that all birds should
be from the same source.

B. STUDY DESIGN:

1. Experimental Conditions

a. Rahge-ﬁnding'smdy - None reported.

b. Definitive Study
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
platyrhynchos (Mallard Duck)

PMRA Submission Number 2004-0789 EPA MRID Number 462358-13

Table 2: Esperimental Parameters.

Parameter Details Remarks
Criteria
Acclimation period: 20 days Birds were observed once daily
for general physical condition,
Conditions (same as test or not): Same as test disease, and abnormalities.
‘ N : - | Birds were also examined by a
Feeding: Dry non-medicated Ranchway veterinarian to assess their
16% Poultry Layer Complete general physical condition and
} (Ranch-Way, Fort Collins, CO) | suitability for testing.
and municipal water from the :
Northern Colorado Water ~ [~ — — — — — = = 7~ 7 7]
Association were provided ad EPA recommends a 2-3 week health
libitum. observation period prior to
o selection of birds for treatment.
Fealih any mortatlty observed): All birds were normal and | (OB SRR TECD
' active (p. _1.9 )- No disease or should be ad libitum, and sickness,
abnormallut?s “,'ere observed injuries or mortality be noted.
and no medication was
provided. '
Test duration : -
pre-laying exposure: Approximately 10 weeks
egg-laying exposure: Approximately 10 weeks - EPA requires
. A Lo : ) Pre-laying exposure duration
withdrawal period, if used: None At least 10 weeks prior to the onset
of egg-laying.
-Exposure duration with egg-laying
At least 10 weeks.
Withdrawal period
If reduced reproduction is evident,
a withdrawal period of up to 3
weeks should be added to the test
phase.
Page 5 of 40




Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
platyrhynchos (Mallard Duck)

PMRA Submission Number 2004-0789 . EPA MRID Number 462358-13

Parameter Details | Remarks
Criteria T
Pen (for parental and offspring)
size: - : Parents (one pair) were housed
in cages measuring 61 x 76 x 46
cm (floor surface of 4636 cm?).
Offspring (by set and group)
were housed in90x70x23cm | _ . . _ _ _ _ _ _ _]
and 90 x 80 x 25 cm poultry Pens
brooders (floor surface of 6300 | 4 jequate room and arranged to
or 7200 cn??, respectively). prevent cross contamination
Materials
construction materials: Parental pens were constructed | Nontoxic material and nonbinding
of perfluorocarbon-coated steel. | material, such as galvanized steel.
Offspring pens were described | Number
as box-type (not further At least 5 replicate pens are
specified). required for mallards housed in
groups of 7. For other
. . arrangements, at least 12 pens are
Murmber. 25?::;?1 pens (replicates) for required, but considerably more

may be needed if birds are kept in
pairs, Chicks are to be housed
according fo parental grouping.

Number of birds per pen (male:female)

2 birds/pen (1 male:1 female)

e —— ——— —— ——— — ]

EPA requires one male and 1
Jemale per pen. For quail, 1 male
and 2 females is acceptable. For
ducks, 2 males and 5 females is
acceptable.

Number of pens per group/treatment

negative control: N/A | L __________
solvent‘ control: 13 pens EPA requires at least 12 pens, but
treated: 13 pens/treatment considerably more if birds are kept
in pairs. At least 16 is strongly
recommended.
" Page 6 of 40




Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
Platyrhynchos (Mallard Duck) '
PMRA Submission Number 2004-0789 :

EPA MRID Number 462358-13

Parameter

Details

Remarks

Test concentrations (ppm diet)
nominal:

measured:

0 (solvent control), 675, 1350,
and 2700 ppm diet

<1.00 (<LOD, control), 642,
1287, and 2623 ppm a.i.

Mean-measured concentrations
were determined from freshly-
prepared treated feed collected
from Baiches 1, 2, and 10
(Table 1,p. 24).
Concentrations were corrected
for the purity of the test
substance (p. 14).

EPA requires at least two
concentrations other than the
control are required; three or more
are recommended. i

Maximum labeled field residue

anticipated and source of information:

Not specified

Ancillary information(label)
shows highest test concentration
is above maximum EEC.

b s ——— —— ——— —]

EPA reguires that the highest test
concentrations should show a
significant effect or be at or above
the actual or expected field residue
level. The source fi.e., maximum
label rate (in Ib ai/A & ppm), label
registration no., label date, and site
should be cited)

Solvent/vehicle, if used
type:

amount:

| Acetone

Not specified

EPA requires corn oil or other
appropriate vehicle not more than
2% of diet by weight

Was detailed description and nutrient
analysis of the basal diet provided?
‘(Yes/No)

Yes. Basal diets contained

16.0% protein, 3.5% fat, 7.0%

fiber, and 3.0-4.0% calcium
(Appendix D1, p. 108). .

Offspring received Ranch-Way
Turkey & Game Bird Starter
without the addition of test
substance (Appendix D2, p.

EPA requires a commercial breeder
Jeed (or its equivalent) that is

appropriate for the test species.
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyrahd) on Avmn Species Anas

Pplatyriynchos (Mallard Duck)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-13

Parameter Details Remarks |
Criteria

Preparation of test diet The appropriate amount of test | The final acetone concentration
material was suspended in was not reported, and it was not
acetone, then combined with specificd if the acetone was
basal ration and mixed for 15 allowed to completely evaporate
minutes (p. 14). To facilitate prior to offering.
mixing, each test group was -
split into sub-batches and — T T T T T T T T T
pooled together after the mix to | 4 premixed containing the test
form a single batch. Treated substance should be mechanically
diets were prepared bi-weekly, mixed with basql diet. Ifan
and were stored at evaporative vehicle is used, it must

. . . be completely evaporated prior to

approximately -17°C until feedin .
needed. &

Indicate whether stability and Ancillary information strongly

homogencity of test material in diet homogeneity, yes suggests stability in feed.

determined (Yes/No) . _

Were concentrations in diet verified by Samples were analyzed from

chemical analysis? Yes feed collected from Batches 1,
2, and 10 (Table 1, p. 24).
Did chemical analysis confirm that dict ,
was stable? Stability was not assessed.
and homogeneous?
Feeding and husbandry Feeding and husbandry
conditions appeared to be
adequate, given guideline
recommendations.
Test conditions (pre-laying) : ‘ A;n average light intensity of
temperature: 20-27°C, with a mean range of | 14.1 foot-candles was
22-23°C. maintained at bird level.
relative humidity: 31-85%, with a mean range of
50-711% ]
. . . EPA Requires
photo-period: 7 hours light/day up through Tempemq::tm:
Week 8, then increased 2 About 21 C (70F) -
hours/day for 5 days to 17 hours | Relative humidity:
light/day thereafter. About 55%
Lighting
First 8 weeks: 7 h per day.
Thereafier: 16-17 k per day.
At least 6 foot candles at bird level,
Page 8 of 40




Data Evaluation Report on the Reproductive Effects of XDE-750 (Ammopyrahd) on Avian Species Anas

Pplatyrhynchos (Mallard Duck) A
PMRA Submission Number 2004-0789 EPA MRID Number 462358-13
Parameter Details | __ Remarks
Criteria : |
Egg Collection and Incubation
Egg collection and storage

collection interval:

storage temperature;

storage humidity:

Daily .

13-19°C, thhameanrange of
15-17°C

44-92%, with a mean range of
5269%

EPA requires eggs to be collected
daily; egg storage temperature
approximately 16°C (61°F);
humidity approximately-65%.

Were eggs candled for cracks priof to

setting for incubation? Yes
EPA requires eggs to be candled on
day 0

Were eggs set weekly? Yes - ‘

Incubation conditions .Incubation and hatching

temperature: 83-100°F, with a mean range of | occurred in the same incubator,

89-100°F ) in different compartments.
humidity: 49-96%, with a mean of 66%
When candling was done for fertility? Day 14 for fertility and Day 21
‘ for viability. T
| EPA requires:

Quail: approx. day 11 -
Ducks: -approx. day 14

When the eggs were transferred to the
hatcher?

Day 24

EPA requires:
Bobwhite: day 21
Mallard: day 23
Hatching conditions Incubation and hatching
temperature: 83-100°F, with a mean range of | occurred in the same incubator,
v 89-100°F in different compartments. _
bumidity: 49-96%, with a mean of 66% | EPA requires:
T . temperature of 39°C (102°F)
photo-period: 14 hours light/day (hatchlings) | Fumidity of 70%
Day the hatched eggs were removed and | Day27 .
counted T T T T T T T T T
EPA requires Bobwhite: day 24
Mallard: day 27
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
Pplatyrhynchos (Mallard Duck)

PMRA Submission Number 2004-0789 EPA MRID Number 462358-13

Parameter ‘Details o Een_lar_lfs_ —_
Criteria
Were egg shells washed and dried for at
least 48 hrs before measuring? Yes
Egg shell thickness ) , :
no. of eggs used: All eggs laid on one day

intervals: Day 2 of Weeks 12, 14, 16, 18,
and20. L]
EPA requires newly hatched eggs
mode of measurement: Three points around the be collected at least once every two
equatorial circumference were | weeks. Thickness of the shell plus
measured to the nearest membrane should be measured to
0.001 mm. the nearest 0.01 mm; 3 - 4
measurements per shell.
Reference chemical, if used None used
2. Observations:
Table 3: Observations.
i Parameter Details Remarks/Criteria
Parameters measured
Parental: - mortality ‘ At necropsy, specific examination
(mortality, body weight, mean feed | - signs of toxicity, injury, or illness | was made on the gastro-intestinal
consumption) - body weight tract, liver, kidneys, bile duct,
- food consumption heart, spleen, and reproductive
- necropsy organs. Other obscrvations were
recorded as necessary.
Egg collection and subsequent | 00— e e — e
development: - eggs laid . EPA requires:
(no. of eggs laid, no. of eggs - eggs broken, cracked, small, and | ° Eggs laid/pen
cracked, shell thickness, no. of soft shelled, etc. * Eggs cracked/pen
eggs set, no. of viable embryos, no. | - egg shell thickness * Eggs set/pen
of live 3 week embryos, no. - eggs set ' * Viable embryos/pen
hatched, no. of 14-day survivors, - viable embryos * Live 3-week embryos/pen
. . : » Normal hatchlings/pen
average weight of 14-day-old - live 3-week embryos « 14-day-old survivors/pen
survivor;, mortality, gross - number of hatchlings ~ 1'% 14-day-old suwivor&{pen
pathology, others) - signs of toxicity and physical | « Weights of 14-day-old
defects of hatchlings survivors (mean per pen)
- number of 14-day-old survivors » Egg shell thickness
= 14-day-old survivor body weight | = Food consumption (mean per pen)
’ » Initial and final body weight (mean
per pen)
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Ammopyrahd) on Avian Species Angs

Platyrhynchos (Mallard Duck)

PMRA Submission Number 2004-0789

EPA MRID Number 462358-13

Details

parameters)

were observed. daily for adults and
hatchlings. Parental body weights

Parameter Remarks/Criteria
Indicate if the test material was - No indications of dietary
regurgitated ' regurgitation,
Observation intervals (fof various | Mortality and signs of toxicity

were recorded at Weeks 0,2,4,6, T — — — T T T T T T T T
8, and 20 (test termination), and Body weights and food consumption
food consumption was detenmned must be measured at least biweekly.
weekly.

Were raw data included? Yes o | Raw data pertaining to hatchling
: . : ’ weights were not provided.

" 1 RESULTS AND DISCUSSION:

A. MORTALITY: o

No treatment-related mortality was observed during the study. However, 1 male from the 1350 ppm group was
found with his bill caught in the mesh of the cage during Week 11 (p. 19 and Table II, p. 25). The bird was
severely injured (bleeding from nares, and feather loss of the head and breast) and was subsequently
euthanized. No other mortality occurred during the study. Only summarized data were provided regarding
mortality, clinical effects, and necropsy findings.

Table 4: Effect of XDE-750 (aminopyralid) on Mortality of Anas platyrhynchos.

- Observation Period
Treatment, ppm a.i, , )
measured (and nominal) Week 7 Week 14 _ Weck 20
concentrations )

No. Dead - No.Dead - No. Dead
Male Female Male Female Male Female
Solvent control 0 0 0 0 0 0
642 (675) 0 0 0 0 0 0
1287 (1350) 0 0. 1 0 1 0
2623 (2700) 0 0 0 0 0 0

B. REPRODUCTIVE AND OTHER ENDPOINTS:

Abnormal Effects/Behavior: No treatment-related signs of toxicity were apparent. Incidental effects observed

at all test levels included injuries (foot/leg), feather loss (head/breast), and a swollen eye (Table 11, p. 25). Raw
clinical effects data were not provided.

Food Consmptmn: No treatment-related effects on food consumption were observed (p. 20 and Table ITI, p.
26). Overall feed consumption averaged 113-122 g/bird/day for all treatment and control groups.
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Data Evaluation Report on the Reprodnctwe Effects of XDE-750 (Ammopyralld) on Avian Specles Anas
platyrhynchos (Mallard Duck) '
PMRA Submission Number 2004-0789 : EPA MRID Number 462358-13

Body Weight: No treatment-related effects on the differences in body welghts were observed (p. 20, and Table
IV, p. 27).

Necropsy: No treatment-related findings were observed at necropsy (p. 20, and Tables V and VI, pp. 28-29).
Feather loss was the predominant observation in all groups.

Reproductive Effects: No treatment-related effects on egg production or quality, fertility, embryonic
development, hatchability, or chick survival were observed at any test level (Tables VII-XVIIL, pp. 30-41). In
addition, none of the chicks showed any test substance-related toxicological symptoms during the 14-day
maintenance period, and no treatment-related effects on 14-day old chick body weights were observed (p. 23
and Tables XIX and XX, pp. 42-43).

Table 5: Reproductive and other parameters (nominal concentrations).

Parameter Control 675 ppm 1350 ppm 2700 ppm | NOEC/
; . : LOEC
Eggs laid 634 630 . 571 668 N/A
| Eggs laid/hen 4838 - 485 476 51.4 2700 ppm
;‘ _ ) >2700 ppm
3 Eggs laid/hen/week | 49 | a3 4.8 51 | 2700 ppm
, : : ’ >2700 ppm
Eggs candled ' 580 578 518 | 609 N/A
< Eggs soft shelled, broken, or 5 1 11 ' 8 N/A
| damaged :
‘ Eggs cracked 0 -0 0 0 N/A
Eggs cracked/eggs candled (%) ) 0 0. 0 L 2700 ppm
. ' >2700 ppm
Shell thickness (mm) : 0.341 0.334 0.342 0.329 2700 ppm
N I : >2700 ppm
Eggsset 580 578 518 609 N/A
Viable 14-day old embryos 503 | 553 470 565 N/A
Viable embryos/eggs set (%) ... 867 95.7. 90.7 92.8 2700 ppm
. » >2700 ppm
Live 21-day old embryos © 500 547 462 553 N/A
! Live 21-day old embryos/viable 99.4 98.9 98.3 | 97.9 2700 ppm
! ' embryos (%) ‘ | >2700 ppm
| No. of total hatchlings 385 399 28 | 395 | wa
Page 12 of 40
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas

platyrhynchos (Mallard Duck) .
PMRA Submission Number 2004-0789 EPA MRID Number 462358-13
Parameter ‘ ' Control 675 ppm 1350 ppm 2700 ppm NOEC/
. : LOEC

Total hatchlings/viable embryos (%) |  76.5 722 60.9 69.9 2700 ppm

. ‘ >2700 ppm
No. of normal hatchlings 385 399 286 394 N/A
Normal hatchlings/total hatchlings 100 100 100 99.7 2700 ppm
(%) v : » >2700 ppm
No. of normal 14~day old survivors 366 ' 363 272 366 N/A
No. of 14-day old survivors/No. of 95.1 91.0 95.1 929 2700 ppm
normal hatchlings (%) >2700 ppm

|| No. of 14-day old survivorsieggs laid 517 | 516 476 54.8 2700 ppm
(%) : >2700 ppm
14-day old survivors weight (g) 83 77 80 82 | 2700 ppm
: . >2700 ppm

Mean adult food consumption’ 113 122 117 116 2700 ppm
(g/pen/day) . , ' >2700 ppm
Weight of adult males, kg o .
at start of treatment; 1.132 1.221 1.186 1.187 2700 ppm
at Week 8: 1173 1.239 1.283 1.193 >2700 ppm
at Week 20 (study termination): 1.158 1.226 1.256 1.208 -
Weight of adult females, kg ' ' . '
at start of treatment: 1.003 1.029 1.069 1.068 2700 ppm
at Week 8: 1.041 1.068 1.102 1.101 " | >2700 ppm
at Week 20 (study termination): 1.159 Tl 1174 1.204 1.224
Gross pathology ‘ No treatment-related abnormalities observed.
{proportion of birds with . ‘
pathological incidents)

N/A = Not statistically-analyzed.
C. REPORTED STATISTICS:

The following variables were statistically analyzed: adult body weight at each determined interval, weekly
mean feed consumption, eggs laid/hen, egg shell thickness, percentage of no. eggs cracked/ no. eggs candled,
percentage of no. viable 14-day embryos/no. eggs set, percentage of no. live 21-day embryos/no. viable 14-day
embryos, percentage of no. of total hatchlings/no. viable 14-day embryos, percentage of no. normal
hatchlings/no. total hatchlings, percentage of no. normal 14-day survivors/no. normal hatchlings, percentage -
of no. 14-day survivors/no. eggs laid, and 14-day old hatchling body weights (Table XXI, p. 44).

' ~ Data were assessed for normality using the Chi-square test and for hoinogeneity. of variance using Bartlett's
test. If the data set passed the tests for normality and homogeneity, an analysis of variance (ANOVA) was

o o ' Page 13 of 40
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Ammopyralld) on Avian Species Anas

Dplatyriynchos (Mallard Duck)

PMRA Submission Number 2004-0789

_ EPA MRID Number 462358-13

performed to determine statistically-significant differences between groups. If necessary, Dunnett’s test (equal
replicates) or Bonferroni’s test (not equal replicates) was then used to compare the treatment means with the
control group mean. If the data set did not pass the tests for normality and homogeneity, they were
transformed and re-analyzed. If an appropriate transformation did not succeed in normalizing the distribution,
or if the variance was not homogeneous, the original untransformed data were analyzed by Kruskal-Wallis’s
non-parametric test (H-statistic). Dunn’s multiple comparison procedure was used to compare each treatment

_ group with the control. Proportional (percentage) data were arc sine transformed prior to analysis.

All variables were analyzed using TOXSTAT Version 3.4. Sample units were the individual pens within each
experimental group, except adult body weights, where the sample unit was the individual bird. Nominal
concentrations were used for all estimations.

D. VERIFICATION OF STATISTICAL RESULTS:

Statistical Method: Analysis was conducted using “chicks.sas™ (Ver. 3; March 2002), a SAS program used by
EFED/OPP/USEPA. Data for all endpoints were examined graphically using box plots to determine if they
exhibited a dose-dependent response, which was ultimately used to select the multiple comparison test to detect
LOEC and NOEC. Data for each endpoint were tested to determine if their distributions were normal and if
their variances were homogeneons using Shapiro-Wilk’s or Levene’s tests, respectively. Data that satisfied
these assumptions were subjected to Dunnett’s and William’s tests and data that did not satisfy these
assumptions were subjected to the non-parametric Mann-Whitney-U (with a Bonferroni adjustment) or
Jonckheere’s tests. Data for dead birds were excluded from the analyses See Appendix I for output of

reviewer’s statistical verification.

Table 6. Reproductive and other parameters (mean-measured concentrations; reviewer-reported).

. Parameter Control 642 ppm 1287pm | 2623 ppm NOEC/
LOEC
Eggs laid/pen 488 48.5 476 514 2623 ppm
>2623 ppm
Eggs cracked/pen’ 0 ] 0 0 2623 ppm
' >2623 ppm
Eges not cracked/eggs laid (%) NA NA NA NA 2623 ppm
’ o >2623 ppm
Eggs set/pen 446 445 432 46.9 2623 ppm
: >2623 ppm
Shell thickness 0.34 0.33 0.34 0.32 2623 ppm
. >2623 ppm
Eggs set/eggs laid (%) 91.6 916 903 90.8 2623 ppm
_ >2623 ppm
Viable embryo/pen 387 423 39.2 43.5 | 2623 ppm
>2623 ppm
Viable embryos/eggs set (%) 86.1 94.7 90.8 92.3 2623 ppm
o >2623 ppm
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
platyriynchos (Mallard Duck)

PMRA Submission Number 2004-0789 ' EPA MRID Number 462358-13
Parameter Control 642 ppm 1287pm 2623 ppm NOEC/
v LOEC

Live embryos/pen 38.7 419 38.5 425 2623 ppm
g - >2623 ppm
Live embryo/viable embryo (%) 100.0 988 | 981 | 978 2623 ppm
_ >2623 ppm

No. of hatchlings/pen 29.6 30.7 23.8. 30.3 2623 ppm

: ‘ | >2623 ppm

No. of hatchlings/eggs laid (%) 585 | 617 50.1 58.4 2623 ppm
v >2623 ppm

No. of hatchlings/eggs set (%) © 64.0 671 558 . 64.2 2623 ppm
' >2623 ppm

No. of hatchlings/live embryos (%) 732 71.3 . 61.7 1 706 2623 ppm
: >2623 ppm

Hatchling survival/pen 282 279 - 227 28.2 2623 ppm
, ’ ' >2623 ppm
Hatchling survival/eggs set (%) ' 60.7 61.4 528 60.0 ' 2623 ppm
. - >2623 ppm
Hatchling survival/no. of hatchlings 91.9 89.5 928 | 921 2623 ppm
%) - >2623 ppm

Hatchling weight (g) - NA NA NA NA NA

Survivor weight (ing) 82.5 76.9 79.7 81.6 2623 ppm
‘ ) . >2623 ppm

Mecan food consumption (g/bird/day) 112.6 121.6 117.7 116.0 2623 ppm
>2623 ppm

Male weight gain (mg) - 26.0 51 6.2 20.9 2623 ppm
’ v >2623 ppm

Female weight gain (mg) 153.3 1448 136.2 155.5 2623 ppm
: >2623 ppm

NA=not analyzed; data not provided - -
E. STUDY DEFICIENCIES:.

This study is considered scmnﬁﬁcaliy valid with few deviations from §71-4 guidance. However the volume of

acetone used in test diet preparation was not reported, nor was it specified if the acetone was allowed to
completely evaporate prior to offenng

*
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyraiid) on Avian Species Anas
platyrhynchos (Mallard Duck) o .
PMRA Submission Number 2004-0789 ' EPA MRID Number 462358-13

F. REVIEWER’S COMMENTS:

Results of the reviewer’s statistical analyses were nearly identical to those of the study author. The .
discrepancies between the reviewer’s conclusions and the study author’s conclusions were due to the fact that
the reviewer based NOEC and LOEC values on mean-measured concentrations, whereas the study author used
nominal values. Mean-measured concentrations are reported in the Conclusions and Executive Summary
sections. :

In the analytical report, it was reported that the sensitivity and reproducibility (of the analytical method) were
determined by injecting the 2.46 ppm analytical standard six times (p. 114 of"Appendix F). The mean,
standard deviation, and coefficient of variation were calculated. The standard deviation for the six replicates
was multiplied by three in order to determine the limit of detection (LOD) and multiplied by ten in order to
determine the limit of quantitation (LOQ). It was then reported that the LOD for the method was 0.050 pg/mL
(1.00 ppm) and the LOQ was 0.084 pg/mL (1.68 ppm).

The recovery of the analytical method, determined from analysis of six fortified matrix blanks, averaged 93.7 +
1.4% (CV = 1.49%; pp. 114-115 of Appendix F). It was not reported if sample results were corrected for the
mean procedural recovery.

EAD Comments:

After review of the study data and the US EPA DER, the reviewer is in agreement with the conclusion reached by
the US EPA

US EPA reviewer classified this study as acceptable and core while the equivalent study with the bobwhite quail
was classified as supplemental due o a greater nmmber of mortalities in the parental birds. In both studies, raw data
‘ submlssxonwasdeﬁclent,andnsageofacetonemthedletpreparanonwasanlssue The main difference was the
lower parental mortality formallarddnck

Stability of aminopyralid mixed w1th acetone was not assessed. Study author did not give a rationale for using a
solvent in the preparation of the diet. In previous acute oral and dietary toxicity studies, aminopyralid was mixed
with diet preparation without solvent (dietary studies, MRID 4622358-10 and 462358-11) or diluted with water
(oral studies, MRID 462358-08, 462358-09) However, results from certain fate studies with aminopyralid suggest
that the compound is stable.

Based on the results of acute oral and acute toxicity studies for bobwhite quail and mallard duck (MR]D’462358.-08
to 462358-11), aminopyralid is not expected to have an effect on mallard duck at the tested levels (642 1287, and

2623 mg ai/kg of diet).
G. CONCLUSIONS:

This study is scientifically sound and fulfills guideline requirements for an avian reproductmn study using the
Mallard duck (§71-4b) and is cla551ﬁed as Acceptable

NOEC: 2623 ppm a.'i.

LOEC: >2623 ppm a.i.
Endpoint(s) Affected: None
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platyriynchos (Mallard Duck) :
PMRA Submission Number 2004-0789 4 EPA MRID Number 462358-13
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platyrhynchos (Mallard Duck)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-13

APPENDIX L. OUTPUT OF REVIEWER’S STATISTICAL VERIFICATIQN :

Mallard repro, Aminopyralid, MRID 4625813

PRINTOUT OF RAW DATA

Obs TRT EL EC ENC_EL ES ES _EL VE
52

1 ctrl 0 100.00 48 92.31 48
2 ctrl 55 0 100.00 50 90.91 47
3 ctrl 42 0 100.00 39 92.86 35
4 ctrl 61 0 100.00 55 90.16 50
5 Cctrl 47 0 100.00 43 91.49 42
€ ctrl 44 0 100.00 41 93.18 13
7 Cctrl 57 0 100.00 51 89.47 51
8 ctrl 48 0 100.00 44 91.67 . 18
9 Cctrl 40 0 100.00 37 82.50 36
10 ctrl 40 0 100.00 36 90.00 30
11 ctrl 50 0 100.00 46 92.00 46
12 ctrl 50 0 100.00 47 94.00 46
13 ctrl 48 0O 100.00 43 89.58 41
14 Dposel 56 0 100.00 51 81.07 51
15 Dosel 31 0 100,00 27 87.10 23
16 Dosel 53 0 100.00 50 94.34 46
17 Dosel 51 0 100.00 46 90.20 43
18 Dosel 62 0 100.00 58 93.55 57
19 Dosel 66 0 100.00 61 92.42 58
20 Dosel 44 0 100.00 40 90.91 39
21 Dosel 57 0 100.00 53 92.98 51
22 Dosel 55 0 100.00 51 92.73 50
23 Dosel 29 0 100.00 27 93.10 26
24 Dosel 55 0 100.00 49 89.09 47
25 Dosel 43 0 100.00 39 90.70 34
26 Dosel 28 0 100.00 26 92.86 25
27 Dose2 35 0 100.00 33 94.29 33
28 Dose2 46 0 100.00 40 86.96 37
29 Dose2 52 0 100.00 50 96.15 49
30 Dosez . . . . . .
31 Dose2 38 0 100.00 34  89.47 26
32 Dose2 48 0 100.00 40 83.33 33
33 Dose2 66 0 100.00 62 93.94 50
34 Dose2 52 0 100.00 48 92.31 46
35 Dose2 50 0 100.00 47 94.00 46
36 Dose2 33 0 100.00 26 78.79 26
37 Dose2 61 0 100.00 56 91.80 55
38 Dose2 41 0 100.00 37 '90.24 29
39 Dose2 49 0 100.00 45 91.84 40
40 Dose3 46 0 100.00 43 93.48 43
41 Dose3 45 0 100.00 39 86.67 36
42 Dose3 25 0 100.00 21 84.00 17
43 Dose3 58 0 100.00 54 93.10 53
44 Dose3 56 0 100.00 51 91.07 48
45 Dose3 53 0 100.00 47 88.68 46
46 Dose3 55 0 100.00 50 90.91 46
47 Dose3 62 0 100.00 58 93.55 55
48 Dose3 49 O 100.00 46 93.88 .35
49 Dose3 43 0 100.00 40 93.02 40
50 Dose3 61 0 100.00 56 91.80. 48
51 Dose3 50 O 100.00 45 90.00 42
52 Dose3 65 0 100.00 59 906.77 58

Mallard repro, Aminopyralid, MRID 4625813

PRINTOUT OF RAW DATA (continued)

Obs TRT NH LE
1 ctrl 85.42
2 ctrl  91.49

HS  HS_ES
41  85.42
42  84.00

HS_NH THICK HATWT
100.00
97.67
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VE_ES
100700
94.00
89.74
90.91
97.67
31.71
100.00
40.91
97.30
83.33
100.00
97.87
95.35
100.00
85.19
92.00
93.48
98.28
95.08
97.50
96.23

98.04-

96.30
95.92
87.18
96.15
100.00

92.50

98.00

76.47
82.50
80.65
95.83
97.87
100.00
28.21
78.38
1 88.89

100.00

92.31
80.95
98.15
90.20
97.87

- 92.00

94.83
76.09
100.00
85.71
93.33
98.31

0.35
0.34

LE
48
47

SURVWT
101
67

LE_VE
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

-100.00

95.65
100.00

95.35
100.00
100.00

94.87

98.04
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

96.15
96.97
100.00
100.00
191.30
100.00
100.00
93.10
100.00
97.67
94.44
100.00
98.11
100.00
100.00
95.65
100.00
97.14
100.00
100.00
88.10

100.00 .

NH_EL
78785
78.18
69.05

"75.41

68.09
20.45
85.96
25.00
27.50
15.00

- 76.00

70.00
70.83
48.21
19.35

'69.81

49.02

87.10 -

€9.70
36.36
64.91
70.91
62.07
74.55
72.09
78.57
68.57
76.09
21.15

26.32
25.00
51.52
30.77
66.00
66.67
73.77
31.71
63.27
80.43
71.11
40.00
37.93
60.71
79.25
14.55
72.58
51.02
79.07
67.21
30.00
75.38

46
154

NH_ES
85.42
86.00

.74.36

83.64
74.42
21.95
96.08
27.27
29.73
16.67
82.61
74.47
79.07
52.94
22.22
74.00
54.35
93.10
75.41
40.00
69.81
76.47
66.67
83.67
79.49
84.62
72.73
87.50
22.00

29.41
30.00
54.84

89.36
16.00
77.59
54.35
85.00
73.21
33.33
83.05

FOOD WTGAINM WTGAINF
148
115

230
56
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platyrhynchos (Mallard Duck)
PMRA Submission Number 2004-0789
3 -Ctrl 82.86 29 74.36
4 ctrl 92.00 45 81.82
5 ctrl 76.19 31 72.09
6 ctrl 69.23 9 21.95
7 ctrl 96.08 48 94.12
§ cCctrl 66.67 11 25.00
=] ctrl 30.56 10 27.03
10 cCtrl 20.00 3 8.33
11 Ctrl 82.61 37 80.43
12 cCtrl 76.09 26 55.32
13 Ctrl 82.93 34 79.07
14 Dosel 52.94 24 47.06
15 Dosel 27.27 3 11.11
16 Dosel 80.43 36 72.00
17 Dosel 60.98 24 52.17
18 Dosel 94.74 45. 77.59
19 Dosel 79.31 39 63.93
20 Dosel 43.24 15 37.50
21 Dosel 74.00 37 69.81
22 Dosel 78.00 32 ' 62.75
23 Dosel 69.23 18 66.67
24 Dosel 87.23 39 79.59
25 Dosel 91.18 30 76.92
26 Dosel 88.00 21 80.77
27 Dose2 *72.73 20 60.61
28 Dose2 94.59 35 87.50
29 Dose2 -22.45 8 16.00
30 Dose2 . . .
31 Dose2 40.00 9 26.47
32 Dose2 37.50 12 30.00
33 Dose2 68.00 33 53.23
34 Dose2 34.78 16 33.33
35 Dose2 78.57 32 68.09
36 Dose2 84.62 22 84.62
37 Dose2 81.82 45 80.3@
38 Dose2 48.15 10 27.03
39 Dose2 77.50 30 66.67
40 Dose3 88.10 36 83.72
41 Dose3 94.12 30 76.92
42 Dose3 58.82 10 47.62
43 Dose3 42.31 20 37.04
44 Dose3d 73.91 32 . 62.75
45 Dose3 91.30 41 87.23
46 Dose3 18.18 7 14.00
47 Dose3 81.82 40  68.97
48 Dose3 73.53 23 50.00"
49 Dose3 85.00 33 82.50
50 Dose3 85.42 38 67.86
51 Dose3 40.54 " 11 24.44
52 Dose3 84.48 45

76.27

100.00
97.83
96.88

100.00
97.96
91.67
90.91
50.00
97.37

. 74.29

100.00
88.89
50.00
97.30
96.00
83.33

84.78

93.75
100.00

100.00
95.12
96.77
85.45
83.33

100.00
72.73

90.00
100.00
97.06
100.00
96.97
100.00
100.00
76.92
96.77
97.30
93.75
100.00
90.91
94.12
97.62
87.50
-88.89
92.00
97.06
1 92.68
73.33
91.84

0.34
06.33
0.34
0.35

0.33 .
0.36 .
0.31 .

0.35
0.35

0.35 .
0.37 .

0.33
0.31

0.35 .
0.33 .

0.33
0.32
0.34
. 0.34
0.33

0.34
0.33
0.32
0.34
0.31
0.35

0.35
0.34
0.33
0.37

0.36 .
0.34 .

0.34

0.34 .

0.34

0.30

0.30 .
0.30 .

0.29

0.33 .

0.33

0.35 .
0.35 .
0.34 .

0.36

0.30

Page 19 of 40

0.33 ..

109

110

128

98
111

91
104
103
120
125
102
133
141
137
124
120
103
156

-114
-130

148
-4
106

52
-50
134

-64
18
74

176

280
-2

22
~28
32
210
~-150
22
62
36

-73

240
214
58
-126
244
156
286
84
234
254
102
226
-4
314

- 240

52
146
132
176
180
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Data Evaluation Report on the Reproductlve Effects of XDE-750 (Ammopyralld) on Avian Species Anas
platyrhynchos (Mallard Duck)
PMRA Submission Number 2004-0789 ' EPA MRID Number 46235813

Mallard repro, Aminopyralid, MRIb‘4625813
ANALYSIS RESULTS FOR VARIABLE EL ( Eggs Laid )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS :
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01

Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P~value.
0.978° 0.468 1.837 0.153 USE PARAMETRIC TESTS
******************************.*******************************,*******‘k*********** &
BASIC SUMMARY STATISTICS .

Level N Mean Stdbhev StdErr - Coef of Var 95% Conf.Interval
ctrl 13 48.77 6.43 1.78 13.19 44.88, 52.66
Dosel 13 48.46 12.53 3.48 25.86 40.89; 56.04
Dose2 12 47.58 9.89 2.85 20.77 41.30, 53.86
Dose3 13 . 51.38 10.47 2.90 20.37 45.06, 57.71

Level Median Min . Max $of Control (means) $Reduction (means)
ctrl 48.00 40.00 61.00 . .

Dosel 53.00 28,00 66.00 - 89.37 0.63
Dose2 48.50° 33.00 66.00 97.57 2.43
Dose3 53.00 25.00 65.00 105.36 -5.36
*****'A"***********i'**************************************************************
PARAMETRIC ANALYSES -~ use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df ‘F-stat P-value
3 47 0.34 0.800

Dunnett - testing each trt mean signif. less than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not-used for NOEC or LOEC

Level Mean . Dunnett Isotonic Williams ‘ Tukey p-values
p-value mean p-value Dosel Dose2 Dose3 Dosed Dose5

ctrl . 48.77 . 49.08 . : 1.000 0.991 0.911
Dosel  48.46 0.723 -49.08 0.616 . 0.996 0.881
Dose2 47.58 0.635 49.08 0.651 . . 0.782 .
Dose3 51.38 0.924 49,08 0.670 . . . . .
SUMMARY NOEC LOEC

Dunnett Dose3 >highest dose

Williams Dose3 >highest dose
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Data Evaluation Report on the Reproductive Eﬂ'ects of XDE-750 (Ammopyrahd) on Avian Species Anas
platyrhynchos (Mallard Duck)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE NEG EC ( Eggs Cracked )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01

Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-wWilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
. . . . NO DATA FOR TEST

deokkokdedekdkk bk k ok ok k ok k ok ko k ok ok k kK k Ak Kk ok k ok ke k ko kkkk ok hkh ke ok ko kA kh kA Ak FF kR kK hk kKK
BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErrx Coef of Var 95% Conf.Interwval
ctrl 13 0.00 0.00 0.00 . . .y, .
Dosel 13 0.00 0.00 0.00 . oy .
Dose2 12° 0.00 0.00 0.00 . . .y .
Dose3 13- 0.00 0.00 0.00 . .
Level " Median Min ‘Max $of Control (means) $Reduction (means)
ctrl 0.00 0.00 . 0.00 . .
Dosel 0.00 0.00 0.00 . ' .
Dose?2 0.00 0.00 0,00 . .
Dose3 0.00 0.00 0.00 . .

Mallard repro, AminopYraiid,'MRID 4625813
ANATLYSIS RESULTS FOR VARIABLE ENC _EL ( (EL-EC)/EL (%) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0. 01"

Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro~Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value’
- .- NO DATA FOR TEST

********************************************************************************

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 13 100.00 0.00 0.00 0.00 ) . .

Dosel 13 100.00 0.00 0.00 0.00 - .y, .

Dose2 12 100.00 ° 0.00 - 0.00 ©0.00 . 4 .

Dose3 13 100.00 0.00 0.00 0.00 p .
Level Median Min Max ’ %of Control (means) %Reduction (means)
Ctrl 100.00 100.00 100.00 . .

Dosel 100.00 100.00 100.00 - 100.00 : 0.00

Dose?2 100.00 100.00 100.00 100.00 0.00

Dose3 100.00 100.00 100.00 ©100.00 ¢.00
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
platyrhynchos (Mallard Duck) - )
PMRA Submission Number 2004-0789 EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE ES ( Eggs Set )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametrlc analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat - P-value
0.978 ' 0.445 2.028 0.123 USE PARAMETRIC TESTS

khkkkhkhkkdhkhkk kA khkkhkkkkkk bk kb hhkkkkh ks hkh ko khkr kb ks kkkkkkrkhkkhkkhkkhkh*

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 13 44.62 5.62 1.56 12.60 41.22, 48.01
Dosel 13 44.46 11.79 3.27 © 26.53 37.33, 51.59
Dose2 12 43.17 10.21 2.95 23.66 36.68, - 49.66
Dose3 13 46.85 10.12 2.81 21.61 . 40.73, 52.96

Level Median Min Max %of Control (means) %Reduction (means)
ctrl 44.00 '36.00 5§5.00 . .

Dosel 49.00  26.00 61.00 99.66 0.34

Dose2 42.50 26.00 62.00 96.75 3.25

Dose3 47.00 21.00 59.00 105.00 -5.00
dhkkkdkhkdkdhkdrdrhkdhkkdhkdhhkhkkhkdkhkdkhdkhdhbddkhkkdddhdkbhkdkhkdbdkhdbdkddkdkhbdhbkkdrhkbrhkhdhhhrrhsk
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests

Analysis of Variance (ANOVA) - overall F-test »
Numerator df -Denominator df F-stat P-value
3 47 . 0.31 0.816

Dunnett - testing each trt mean signif. less than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams ) Tukey p-values
p-value mean p-value Dosel  Dose2 Dose3 Dose4 Dose5

ctrl 44.62 | ., 44.80 .o 1.000 0.982 0.936
Dosel . 44.46 .0.737 . 44.80 0.604 . 0.987 0.923 . .
Dose2 43.17 0.601 44.80 0.639 . . 0.780 . .
Dose3 46.85 0.911 ' 44.80 0.658 . . : . . .
SUMMARY : NOEC LOEC

Dunnett Dose3 >highest dose

Williams : Dose3 >highest dose
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Ammopyrahd) on Avian Specles Anas
platyriynchos (Mallard Duck) -
PMRA Submission Number 20040789 : EPA MRID Number 462358-13

‘Mallard repro, Amlnopyralld MRID 4625813
ANALYSIS RESULTS FOR VARIABLE ES_EL ( EggsSet/EggsLald (%) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS -
Shapiro-Wilks test for Normality of Residuals —-- alpha-level=0.01
Levenes test for homogeneity of variance{absolute residuals) -- alpha-level=0. 05
Use parametric analyses 1if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks ' Levenes Levenes Conclusion
Test Stat P-value Test Stat P~value -
0.907 <.001 4,181 0.011 USE NON-PARAMETRIC TESTS

t*******************************************************************************
BASIC SUMMARY STATISTICS ' :
Level N Mean StdDev StdErr Coef of Vvar 95% Conf.Interval

Ctrl 13 91.55% 1.44 0.40 1.58 90.68, 92.42
Dosel 13 91.62 2.02 0.56 2.21 90.40, 92-.84
Dose2 12 90.26 5.03 1.45 5.58 87.06, 93.46
Dose3 13 90.84 2.94 0.82 3.24 89.06, 92.62
Level Median Min Max %0of Control {means) $Reduction (means)
Ctrl 91.67 89.47 94.00 . ’ .
Dosel 92.42 87.10 94.34 100.08 -0.08
Dose2 91.82 78.79 96.15 . 98.59 1.41
Dose3 91.07 84.00 93.88 89.23 ) 0.77
dhkkkhkdkkdkhk bk khkhdkdkkkdehkdkhhkdkhkhhokk kb kb kkh kb ek hkhhkkkkkkhkkkhkhkkkkkkkkkkrhkkhk
" NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality ‘among treatment groups
Degrees of Freedom TestStat - P-value
3 . 0,27 0.965

MannwWhit (Bon) - testing each trt median signif. less than control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit {Bon adjust)p-value Jonckheere p-value
Ctrl 91.67 BN .

Dosel 92.42 1.000 : 0.687

Dose2 91.82 1.000 0.532

Dose3 91.07 i 1.000 0.410
SUMMARY  NoEC LOEC

MannWhit (Bonf adjust) Dose3 >highest dose

Jonckheere Dose3 . >highest dose
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Data Evaluation Report on the Reproductlve Effects of XDE-750 (Ammopyralld) on Avian Species Anas
platyriynchos (Mallard Duck) ;
PMRA Submission Number 2004-0789 ) EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE VE ( Viable Embryo(dl4) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS :
Shapiro-wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non~parametr1c analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes = Conclusion
Test Stat P-value ] Test Stat P-value
0.947 0.023 0.425 " 0.736 USE PARAMETRIC TESTS

********************************************************************************

BASIC SUMMARY STATISTICS

Level N Mean Stdbev StdErxr - Coef of Var 95% Conf.Interval
Ctrl 13 38.69 12.05 3.34 31.15 31.41, 45.97
Dosel 13 42.31 12.00 3.33 28.35 } 35.08, 49.56
Dose2 12 39.17 9.95 2.87 25.41 32.84, 45.49
Dose3 13 43.46 10.48 2.91 24.11 37.13, © 49.79

Level Median Min Max %of Control (means) $Reduction (means)
Ctrl 42.00 13.00 51.00 . . ’
Dosel 46.00 . 23.00 58.00 109.34 -9.34
Dose2 38.50 26.00 55.00 101.23 -1.23
Dose3 46.00 17.00 58.00 112.33 - =-12.33

*****k**************************************************************************ﬁ
PARAMETRIC ANALYSES ~ use alpha-level=0.05 for all tests
Analy51s of Variance (ANOVA) -~ overall F-test
< Numerator df Denominator df F-stat P-value
3 47 0.56 . 0.643

'Dunnettf— testing each trt mean signif. less than control
Williams - test assumes dose—response relationship, testing negative trend
Tukey - two-sided tests, -all possible comparisons, not used for NOEC or LOEC

Level Mean . Dunnett Isotonic Williams Tukey §-values
: p-value mean- p-value Dosel Dose2 Dose3 Dose4 Dose5

ctrl - 38.69 . 40.94 . 0.843 1.000 0.699 . . .
Dosel & 42.31 0.947 - 40.94 0.780 . 0.896 0.994 . .
Dose2 39.17 0.789 40.94 0.809 . . 0.773 . .
Dose3 - 43.46 0.972 40.94 0.829 . . . . .
SUMMARY . NOEC LOEC

Dunnett ‘ Dose3 >highest dose -

Williams Dose3 ) >highest dose

ae
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
platyriynchos (Mallard Duck) _
PMRA Submission Number 2004-0789 : EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE VE_ES ( ViableEmbryo/EggsSet (%) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-wilks test for Normality of Residuals -- alpha-level=0.01
Levenes. test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro~Wilks ' Shapiro-Wilks Levenes Levenes - Conclusion
-Test Stat . P-value Test Stat P-value .
0.755 <.001 5.196 . 0.004 USE NON-PARAMETRIC TESTS

L L E L L N S T I IS IIIY
BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErrxr Coef of Var 95% Conf.Interval
ctrl 13 86.06 °~ 22.68 6.29 - 26.35 72.36, 99.76
Dosel 13 94.72 4.32 1.20 4.57 92.11, 97.33
Dose2 12 90.78 8.99 2.690 9.91 85.06, 96.49
Dose3 13 92.29 7.45 2.07 8.08 87.78, 296.79

Level Median Min Max $of Control (means) $Reduction (means)
Ctrl - 95.35 31.71 100.00 . .

Dosel 96.15 85.19 100.00 110.06 -10.06

Dose2 94.17 76.47 100.00 105.48 -5.48

Dose3 93.33 76.09 100.00 107.24 -7.24
LR 2 R R I R R Ry T R T T R R R R g R R R R R R R R g g R LA RS
NON-PARAMETRIC ANALYSES = - use alpha-level=0.05 for all tests

Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestsStat P-value -
3 . 0.43 0.934

MannWhit (Bon) - testing each trt median signif. less than control
Jonckheere ~ test assumes dose-response relationship, testing negative trend

Level Median . MannWhit (Bon adjust)p-value Jonckheere p-value
ctrl 95.35 . . .
Dosel 96.15 1.000 0.601
Dose2 94.17 ) 1.000 0.3998 -
Dose3 ©93.33 1.000 . 0.394
SUMMARY NOEC LOEC '
MannWhit {Bonf adjust) Dose3 o >highest dose
Jonckheerxe : ‘ Dose3 >highest dose
- : Page 25 of 40




Data Evaluation Report on the Reproductive Eﬁ‘ects of XDE-750 (Aminopyralid) on Avian Species Anas
platyrhynchos (Mallard Duck) . _
PMRA Submission Number 2004-0789 , EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813 .
ANALYSIS RESULTS FOR VARIABLE LE ( Live Embryo{d2l) )

TESTS OF ASSUMPTIONS ‘FOR PARAMETRIC ANALYSIS

Shapiro~Wilks test for Normality of Residuals -— alpha-level=0.01"
Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value

0.953 0.044 0.338 ° 0.798 ~ USE PARAMETRIC TESTS

hhkkhkhhhhbhhkkhkhdkdhdkddbhhkhk bk hkhdkhkdhkhbbhh kb k bbbk hkrhrdbdkrrbrdbbhkddkhkkdddhbdbrdddhrx

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErrx Coef of var 95% Conf.Interval
Ctrl 13 38.69 12.05 © 3.34 31.15 31.41, 45.97
Dosel 13 41.85 12.13 3.36 28.99 34.52, 49.18
Dose2 12 38.50 10.14 2.93 26.34 32.06, 44.94
Dose3 13 42.54 10.71 2.97 25.17 36.07, 49.01

Level ° Median Min Max $of Control (means) $Reduction (means)
Ctrl 42.00 13.00 . 51.00 . : .

Dosel 46.00 22.00 58.00 108.15 -8.15
Dose2 © 38.50 25.00 55,00 99.50 - 0.50
Dose3 44.00 17.00 58.00 109.94 -9.94
********************************************************************************
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denomlnator df F-stat P-value
3 47 0.44 0.727

Dunnett - testing each trt mean signif. less than control
Williams - test assumes dose-response relatlonshlp, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams . Tukey p-values
p-value mean .p-value Dosel Dose2 Dose3 Dose4 Dose5
Ctrl 38.69 . . 40.43 . 0.892 1.000 0.822
Dosel 41.85 0.932 40.43 0.739 . 0.881 0.999 .
Dose2 38.50 0.736 40.43 0.770 . . 0.809 . .
" Dose3 42,54 0.952 40.43 0.781 - . . . .
SUMMARY , NOEC " LOEC
Dunnett Dose3 >highest dose
Williams . Dose3 >highest dose
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avxan Species Anas
platyrhynchos (Mallard Duck) ‘ _
PMRA Submission Number 2004-0789 - EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813 -
ANALYSIS RESULTS FOR VARIABLE LE_VE ( LiveEmbryo/ViableEmbryo (%) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non—parametrlc analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P~value Test Stat . P-value
0.786 <.001 7.457 <.001 USE NON-PARAMETRIC TESTS

dhkkhkkkhkhkkhkhkdhhhhdbhhhhdhdhhhhkdhdrrrdbkhdhdhhhkhbhhhdkhkkkhdkhhkdhhbkhhbkhdkkkhhkkkdhrhkhhkdtk

BASIC SUMMARY STATISTICS

Level N = Mean StdDev StdErr Coef of Var 85% Conf.Interval
Ctrl 13 100.00 0.00 0.00 6.00 - .
Dosel 13 98.76 2.06 0.57 2.08 97.52, 100.00
Dose2 12 98.13 3.09 0.89 3.15 96.16, 100.00
Dose3 13 97.78 - 3.47 0.96 3.55 95.68, 99.88
Level . Median Min Max " $of Control (means) $Reduction {means)
Ctrl . 100.00 100.00 100.00 e .
Dosel 100.00 S4.87 100.00 98.76 - 1.24
Dose2 100.00 91.30 100.00 98.13 " : 1.87
Dose3 100.00 ©88.10 100.00 97.78 2.22
*******************************t************************************************
. NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 e 6.93 0.074

Mannwhit (Bon) - testing each trt median signif. less than control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit (Bon adjust)p-value .Jonckheere p-value

Ctrl 100.00 ) . .

Dosel 100.00 ‘ 1 000 0.017

Dose2 100.00 ) 1.000 . 0.018

Dose3 100.00 : 1.000 . 0.008
SUMMARY NOEC LOEC

MannWhit (Bonf adjust) Dose3 : >highest dose

Jonckheere <lowest dose Dosel
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Ammopyrahd) on Awan Species Anas
platyrhynchos (Mallard Duck)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE NH ( Number Hatched )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes - Levenes Conclusion
Test Stat P-value Test Stat P-value :
0.962 0.101 0.318 0.811 USE PARAMETRIC TESTS

R R R e s N R T T 2
BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 13 29.62 15.05 4.17 50.81 20.52, 38.71
Dosel 13 30.69 13.36 3.70 43.52 : 22.62, 38.76
Dose2 12 23.83 11.64 3.36 48.83 16.44, 31.23
Dose3 13 30.31 13.33 3.70 43.98 22.25, 38.36

Level ‘Median Min Max $of Control (means) %Reductlon(means)
ctrl 34.00 6.00 49,00 .

Dosel 31.00 6.00 54.00 103.64 —3 64

Dose2 23.00 10.00 45.00 80.48 19.52

Dose3 34.00 8.00 49.00 102.34 -2.34
*************************.****************************************************;\'**
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests

Analysis of Variance (ANOVA) - overall F-test
Numerator df Denominator df F-stat - P-value .
3 47 0.70 0.555

Dunnett - testing each trt mean signif. less than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams . Tukey p-values
p-value mean p-value Dosel Dose2 Dose3 Dose4 Dose5
ctrl.  29.62 30.15 . 0.997 0.706 0.999 . .
Dosel 30.69 0.820 30.15 0.626 _— 0.583 1.000 . -
Dose2 23.83 0.297 27.20 0.417 . . 0.627 .
Dose3 - 30.31 0.797 27.20 0.427 . .
SUMMARY NOEC LOEC .
Dunnett Dose3 . >highest dose
Williams : Dose3 >highest dose
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Data Evaluation Report on the Réproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas

platyrhynchos (Mallard Duck)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE NH_EL ( NumberHatched/EggsLaid (%) )
TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS .
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.

Shapiro-wWilks Shapiro-wilks Levenes Levenes ' Conclusion

Test Stat P-value ‘ Test Stat P-value
0.885 - . <.001 1.359 0.267 USE NON-PARAMETRIC TESTS

hkkdhkhkkkAhkhkhhdhhhhbdhdhhhkhdhohhhhdkddhhbddhkhhdhdkdhkddkddoddd ko hkokde ko kokddkdkdbodkdkdokdkdkokokok ko k ke

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of var 95% Conf.Interval
ctrl 13 58.49 25.91 7.19 44.31 42.83,  74.15
Dosel 13 61.74 18.72 5.19 - 30.32 50.43, 73.06
Dose2 12 50.07 21.37 6.17 42.69 36.49, 63.65
Dose3 13 58.40 21.65 6.00 37.06 45.32, 71.49

Level Median Min Max $of Control (means) $Reduction (means)
Cctrl 70.00 15.00 85.96 . .

Dosel - 69.70 19.35 87.10 105.57 -5.57
Dose2 57.39 21.15 76.09 85.61 14.39
Dose3 67.21. 14.55 80.43 99.86 0.14

L ey S N Y 2 22 222222 2R T 220

NON-PARAMETRIC ANALYSES ‘- use alpha-level=0.05 for all tests
Kruskal-wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 2.46 0.483

MannWhit(Bon) ~ testing each trt median signif. less than control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWﬁit(Bon adjust)p-value Jonckheere p-value -
- ctrl 70.00 . .

Deosel 69.70 1.000 0.429

Dose2 57.39 0.334 © 0.082

Dose3 67.21 1.000 ‘ 0.307
SUMMARY NOEC LOEC .

Mannwhit (Bonf adjust) Dose3 _,>highest dose

Jonckheere Dose3 >highest dose

N
/
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
platyrhynchos (Mallard Duck) _ .
PMRA Submission Number 2004-0789 EPA MRID Number 462358-13

‘Mallard repro, Amlnopyralld MRID 4625813

ANALYSIS RESULTS FOR VARIABLE NH_ES ( NumberHatched/EggsSet (%) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level= 0.01
Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0. 05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-wWilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value .
0.902 <.001 1.540 0.217 USE NON~PARAMETRIC TESTS

********************************************************************************

BASIC SUMMARY STATISTICS

Level N Mean Stdbev StdErr Coef of Var 95% Conf.Interval
ctrl 13 63.98 28.56 7.92 44.64 46.72, 81.23
Dosel 13 67.13 19.86 5.51 29.59 55.13, 79.14
Dose2 12 55.75 . 24.39 7.04 43.74 40.26, 71.25
Dose3 13 64.23 23.60 6.54 36.74 49.97, 78.49

Level Median Min Max %of Control (means) %Reduction (means)
Ctrl 74.47 - 16.67 96.08 . . ' .

Dosel 74.00 22.22 93.10 104.94 -4.94
Dose2 61.86 22.00 87.50 87.15 - 12.85
Dose3 73.21 16.00 89.36 100.40 -0.40
e ok de e e de e e ke de ke ok gk ke o e e e vk ke e ok ke sk ok ok ok g b ok sk ok vk e e ok ke ok ok ok ok e ok % o b ke b ok o ok ek sk o ke ok ok ok ke ok ok e ok b o ok ok ok ok sk ok Sk ok
NON-PARAMETRIC ANALYSES ~ use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value -
3 1.40 - 0.707

MannWhit (Bon) - testing each trt median signif. less than control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level - Median MannWhit (Bon adjust)p-value Jonckheere p-value
Ctrl 74.47 . S .

Dosel 74.00 1.000 ' . 0.409

Dose2 61.86 : ~ 0.657 : 0.148

Dose3 73.21 : 1.000 0.34¢6
SUMMARY - NOEC o LOEC

MannWhit (Bonf adjust) - Dose3 >highest dose v

Jonckheere Dose3 >highest do;g
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas

platyrhynchos (Mallard Duck) '
PMRA Submission Number 2004-0789 EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE NH_LE ( NumberHatched/LiveEmbryo (%) )

TESTS QF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapirc~-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value )
0.893 <.001 ) 0.443 - 0.723 USE NON-PARAMETRIC TESTS

dkkkkkhkkhkhkhkhkhkkrhkhkhkhkkkkhhhhhk kb hkkhkkhkhkkhhhkkhkhkdhhkhhkdrhr bk Ak k bk kbbb hkdhhhkk*

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Vvar 95% Conf.Interval
Ctrl 13 73.24 23.02 6.39 31.44 59.33, 87.15
Dosel 13 71.27 20.10 5.58 28.21 59.12, 83.42
Dose2 12 61.73 23.77 6.86 38.50 46.63, 76.83
Dose3 13 70.58 23.53 6.53 33.34 56.386, 84.80

Level Median Min Max %of Control (means) $Reduction (means)
ctrl 82.61 20.00 96,08 . ) . :
Dosel 78.00 27.27 94.74 97.32 2.68
Dose2 70.36 22.45 94.59 84.28 - 15.72
Dose3 81.82 18.18 94.12 . 96.37 3.63

Fehhkkkhkdkhkkhkhhdrhhhhbkhdhhhbdkbkhhhhkhdhkdkdkddhdrdkdbkhdkkddrdkdokddkdh ke k sk ddkodk ok hdh sk dkdkik
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test ~ equality among treatment groups
Degrees of Freedom  TestStat P-value
3 : ) 2.39 0.495

MannWhit (Bon) - testing each trt median signif. less than control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median MannWhit (Bon adjust)p-value Jonckheere p-value
Ctrl 82.61 . . . . .
Dosel 78.00 0.945 ) - 0.304
Dose2 70.36 : 0.349 0.074
Dose3 81.82 1.000 " 0.284

SUMMARY NOEC LOEC

MannWhit (Bonf adjust) Dose3 . >highest dose
Jonckheere Dose3 . >highest dose
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Data Evaluation Rei)ort on the Reproductive Effects of XDE-~750 (Aminopyralid) on Avian Species Anas
platyrhynchos (Mallard Duck) .
PMRA Submission Number 2004-0789 . EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE HS ( Hatching sSurvival (d14) )

TESTS OF-ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residials) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.958 0.071 0.488 0.692 USE PARAMETRIC TESTS

********************************************************************************

BASIC SUMMARY STATISTICS

Level N Mean .Stdbev .StdErr Coef of Var 95% Conf.Interval
ctrl 13 28.15 15.23 - 4,22 54.10 " 18.95, 37.36
Dosel 13 27.92 11.80 3.27 42.26 20.79, 35.05
Dose2 12 22.67 12.16 3.51 ~ 53.65 . 14,94, 30.39
Dose3 13 28.15 12.76 3.54 45.32 20.44, 35.86

Level =  Median Min © Max $of Control (means) $Reduction (means)
Ctrl 31.00 3.00 48.00 . .

Dosel 30.00 3.00 45.00 . 99.18 ' 0.82
Dose2 21.00 8.00 45.00 80.51 19.49
Dose3 32.00 7.00 45.00 100.00 0.00
********tg*****%****************************************************************
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) -~ overall F-test
Numerator df Denominator df F-stat P-value
3 - 47 0.52 0.667

Dunnett - testing each trt mean signif. less than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level  Mean Dunnett: Isotonic - Williams Tukey p-~values
‘ p-value = mean p-value Dosel Dose2 Dose3 Dosed Doseb
ctrl 28,15 . 28.15 . 1.000 0.722 1.000 .
Dosel 27.92 .0.735 - 27.92 0.564 . 0.748 1.000
Dose2 22.67 0.308 25.52 0.393 . . 0.722
Dose3 28.15 0.752 25.52 0.402 :
SUMMARY NOEC LOEC
Dunnett Dose3 >highest dose
Williams Dose3 >highest dose
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
Dplatyrhynchos (Mallard Duck)

PMRA Submission Number 2004-0789 "EPA MRID Number 462358-13

Mallard repro, Amlnopyral1d MRID 4625813
ANALYSTIS RESULTS FOR VARIABLE HS ES ( Hatch1ngSurv1val/EggsSet (%) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals -- alpha-level =0.01

Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses

Shapiro~Wilks Shapiro-wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat .P-value
0.924 0.003 1.700 0.180 USE NON-PARAMETRIC TESTS

********************************************************************************

BASIC SUMMARY STATISTICS

95% Coﬁf.Interval

Level N Mean Stdbev StdErr Coef of Var

Ctrl 13 60.69 29.50 8.18 48.60 * 42.86, 78.51
Dosel 13 61.37 20.04 5.56 32.65 49,26, 73.48
Dose2 12 52.82 25.36 7.32 48.00 36.71, 68.94
Dose3 13 59.95 23.58 6.54 39.33 45.70, 74.20
Level Median Min Max $0f Control (means)  %Reduction (means)
ctrl 74.36 . 8.33 94.12 . . :
Dosel 66.67 11.11 80.77 101.13 -1.13

Dose2 56.92 16.00 87.50 87.04 12.96

Dose3 67.86 14.00 87.23 98.78 1.22

*************************************************************f******************
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
3 0.99 0.805

- MannWhit (Bon) - testing each trt median signif. less than control
Jonckheere - test assumes dose-response relationship, testing negative trend

Median

Level MannWhit (Bon adjust)p-value Jonckheere p-value
Ctrl 74.36 ’ . . :

Dosel 66.67 0.673 0.213

Dose2 56.92 0.780 0.133

Dose3 67.86 1.000 0.259
SUMMARY _ NOEC LOEC

MannWhit (Bonf adjust) Dose3 >highest dose

Jonckheere Dose3 >highest dose
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Data Evaluation Report on the Reproductlve Effects of XDE-750 (Ammopyrahd) on Avian Specles Anas
platyrhynchos (Mallard Duck) ‘
PMRA Submission Number 2004-0789 . A EPA MRID Nmnber 462358-13

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE HS_NH ( HatchlngSurv1val/NumberHatched (%) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS

Shapiro-Wilks test for Normality of Residuals =-- alpha-level=0. 01
. Levenes test for homogeneity of variance({absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-wWilks Levenes Levenes Conclusion »
Test Stat P-value Test Stat P-value .
0.733 <.001 1.075 0.369 USE NON-PARAMETRIC TESTS

,************************i*******************************************************

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
ctrl 13 ° 91.89 14.40 3.99 15.67 83.19, 100.00
Dosel 13 89.50 "13.35 3.70 14.91 81.43, 97.56
Dose2 12 92.82 3.83 2.84 10.59 : 86.57, 99.06
Dose3 13 92.08 5.69 1.85 7.26 88.03, 26.12

-Level Median Min Max - %of Control (means) %Reduction (means)
Ctrl 97.67 50.00 100.00 . .

Dosel - 95.12 50.00 100.00 97.40 . 2.60
Dose2 97.01 72.73 100.00 101.01 -1.01
Dose3 92.68 73.33 100.00 100.20 -0.20
********i***************i****i**************************;i**********************
NCN-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value
) 3 3.47 0.325

. MannWhit (Bon) - testlng each trt median signif. less than control
Jonckhieere -~ test assumes dose-response relatlonshlp, testing negative trend

Level Median Mannwhit (Bon adjust)p-value Jonckheere p-value
ctrl . 87.67 Co- - .

Dosel 85.12 ' 0.231 0.067

Dose2 97.01 1.000 0.393..

Dose3 92.68 0.212 . 0.167 -
SUMMARY ‘ NOEC . LOEC

MannWhit (Bonf adjust) Dose3 >highest dose

Jonckheere Dose3 ) >highest dose
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) ‘on Avian Species Anas
platyrhynchos (Mallard Duck) 7
PMRA Submission Number 2004-0789 EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813 .
ANALYSIS RESULTS FOR VARIABLE THICK ( Eggshell thickness )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS )
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01l
Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
.Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.985 0.765 3.619 0.020 USE NON-PARAMETRIC TESTS

Hhkk Ak ARk Rk dh Rk kR Rk ok kb kA k ko kh kA kk kb kkkhkkk ke kkkkk ke F ok kkkhk kb kb kkkhkkdkddk
BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
ctrl 13 0.34 - 0.01 0.00 4.18 0.33, 0.35
Dosel 13 0.33 0.02 0.00 5.17 0.32, 0.34
Dose2 12 0.34 0.02 0.00 4.50 0.33, 0.35
Dose3 13 0.32 0.02 0.01 7.40 0.31, 0.34

Level Median ‘Min Max - %of Control (means) $Reduction (means)
ctrl 0.35 0.31 0.37 . .

Dosel 0.33 0.31 0.38 . 97.84 ' 2.16
Dose2 0.34 0.31 0.37 100.28 -0.28
Dose3 0.33 - 0.29 0.36 94:14 5.86
****************_**************************‘**************************************
NON-PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
: Kruskal-Wallis test - equality among treatment groups
Degrees of Freedom TestStat P-value-
3 9.36 0.025

MannWhit (Bon) - testing each trt median signif. less than control
Jonckheere - test assumes dose-response relationship, testing negative trend

Level Median " MannWhit (Bon ‘adjust)p-value Jonckheere p-value
Ctrl 0.35 . . . .
Dosel 0.33 0.133 ] 0.036
Dose2 0.34 1.000 - 0.516
Dose3 0.33 ° 0.052 0.041
SUMMARY NOEC ’ ~ LOEC
MannWhit (Bonf adjust) -~ Dose3 >highest dos
Jonckheere . Dose2 . Dose3 :
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
platyrhynchos (Mallard Duck) -

PMRA Submission Number 2004-0789 EPA MRID Number 462358-13
Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE HATWT { Hatchling Weight )}
TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01 :
Levenes test for homogeneéity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-wilks Shapiro-wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
. . . . " NO DATA FOR TEST

Fhkdkhdkdkhkhhkkhhdhkhkhkdhhhhkhkhhhhhhhhhbdhhkhhhhhhhddhhhdhhhdkhhhdhhhkhhkhhhkdhhkdkdhhdhhdbhrdbkdh

BASIC SUMMARY STATISTICS

Level N Mean . StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl [¢] . . . . .y .
Dosel O . .

Dose2 (O . . : . .
Dose3 0 . . 2 . . -

Level Median © Min Max $of Control (means) %Reduction (means)
Ctrl . . . . .

Dosel . . . N .
Dose2 . . . . .
Dosel . . . . .
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
platyrhynchos (Mallard Duck)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE SURVWT ( Survivor Wt (d14) )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS )
Shapiro-Wilks test for Normality of Residuals -- alphia~-level=0.01
Levenes test for homogeneity of variance (absolute residuals) -- alpha—level =0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.

Shapiro-Wilks

Test Stat

0.984

Shapiro-Wilks
P-value

0.739

Levenes Levenes Conclusion
Test Stat P-value :

0.239 0.869  USE PARAMETRIC TESTS

Kk kkkkkhk ke kdk ok Ak ke khkkhkk Ak kK dkk ok kA kkde ko kk ok ke khhkkddkkhkdkddk ok ok khde ke kb sk ke ok

BASIC SUMMARY STATISTICS

Level N
Ctrl 13
Dosel 13
Dose2 12
Dose3 13

Level
Ctrl
Dosel
Dose2
Dose3

Mean StdDev

82.54

- 76.85

79.67
81.62

Median

80.00
79.00
80.50
77.00

StdErr Coef of Var 95% Conf.Interval

10.04 2.78 12,16 76.47, 88.60
8.36 2.32 10.87 71.80, 81.90
9.32 2.69 11.69 - ] 73.75, 85.59

10.61 2.94 13.00 ©75.20, 88.03
Min Max %of Control (means) $Reduction (means)

67.00 101.00 . .

62.00 88.00 93.10 6.90

61.00 95.00 96.52 © 3.48

68.00 106.00 98.88 1.12

Tk kdkkdhhhkkhkhkhkkhkhkkhkhkhhkhdhkkhhkhhhkhkhhkkhkhhkkhhkkhkhkhhkk Rk h bk Ak kA kA kkhkhkkhhkhkhrhhtkx

PARAMETRIC ANALYSES
Analysis of Variance (ANOVA) -

Numerator df

3

- use alpha-level=0.05 for all tests

Denominator df

47

overall F-test
F-stat P~value
0.89 0.454

Dunnett - testing each trt mean signif. less than control
Williams - test assumes dose-response relatlonshlp, testing negative trend
Tukey - two-51ded tests, all possible comparisons, not used for NOEC or LOEC

Level Me
ctrl 82.
Dosel 76.
Dose2 79
Dose3 81.
SUMMARY

Dunnett
Williams

an’

54
85
.67
62

Dunnett
p-value

0.158
0.434
0.656

Isotonic Williams

mean

82.54
79.37
79.37
79.37

NOEC
Dose3
Dose3

p-value Dosel Dose2 Dose3

0.441 0.878  0.995

0.242 . 0.884 0.590

0.265 . . 0.957

0.268 . . .
LOEC

>highest dose
>highest dose
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Data Evaluation Report on the Reproductive Effects of XDE-750 (Aminopyralid) on Avian Species Anas
platyrhynchos (Mallard Duck)

PMRA Submission Number 2004-0789 B : ~ . EPA MRID Number 462358-

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE FOOD ( Food Consumption )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05

13

Use parametric analyses if neither test rejected, otherwise non-parametric analyses.

Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.963 0.107 1.977 0.130 USE PARAMETRIC TESTS

************************k*******************************************************

BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr Coef of Var 95% Conf.Interval
Ctrl 13 112.62 14.96 4.15 13.28 . 103.58, 121.65
Dosel 13 121.62 16.96 4.70 13.94 111.37, 131.86
Dose2 12 117.67 9.97 2.88 8.47 111.33, 124.00
Dose3 13 116.00 8.75 2.43 7.54 110.71, 121.2%

Level Median . Min Max $of Control (means) %$Reduction (means)
Ctrl 110.00 - 91.00 148.00 . . : e
Dosel 120.00 100.00 156.00 107.99 -7.99
Dose2 115.50 107.00 138.00 104.49 ~-4.49
Dose3 121.00 ’}01.00 127.00 103.01 =3.01

**********************************************i*********************************
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) -~ overall F-test
Numerator df Denominator d4df F-stat P-value
3 47 1.05 0.380

Dunnett - testing each trt mean signif. less than control
Williams - test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams : Tukey p-values
: p-value mean - p-value - Dosel Dose2 Dose3  Dose4 Dose5
ctrl  112.62 . 117.29 . © 0.314 0.773 0.913
Dosel . 121.62 0.996 117.29 0.885 . 0.877 0.69% .
Dose2 117.67 0.962 117.29 0.906 . . 0.989 .
Dose3 - 116.00 0.923 .116.00 0.869 . . . .
SUMMARY o “--- NOEC © LOEC
Dunnett . i Dose3 >highest dose
Williams : Dose3 >highest dose
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Data Evaluation Report on the chroduétive Effects of XDE-750 (Aminopyralid) on Avian Species Anas

platyrhynchos (Mallard Duck) :
PMRA Submission Number 2004-0789 : EPA MRID Number 462358-13

. Mallard repro, Aminopyralid, MRID 4625813

ANALYSIS RESULTS FOR VARIABLE WIGAINM ( Male wt gain )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks “test for Normality of Residuals -- alpha-level=0.01
Levenes test for homogeneity of variance(absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks. Shapiro-Wilks Levenes Levenes Conclusion )
Test Stat P-value Test Stat P-value
0.972 0.256 1.395 0.256 USE PARAMETRIC TESTS

hhkkkhkdkhokhkdkhhkhkhkhkkddhkdkhhdhdkkdhkhkokddkkkkdkkdkkdddkdhdkdkdd ko d ok ok ok d gk gk &k o s ok sk ok ok ok ok ok ke ek ok

BASIC SUMMARY STATISTICS

Level N Mean Stdbev StdErr Coef of Var 95% Conf.Interval
Ctrl 13 26.00 -81.20 22.52 312.31 -23.07, 75.07
Dosel 13 5.08 129.87 36.02 2558.11 -73.40, 83.56
Dose2 12 76.17 99.04 28.59 '130.04 13.24, 139.1¢0
Dose3 13 20.85 84.15 23.34 403.67 " -30.01, 71.70

Level Median Min. Max $of Control (means) $Reduction (means)
Ctrl 42.00 -152.00 154.00 . .

Dosel -18.00 -166.00 - 256.00 19.53 ‘80.47
Dose2 63.00 -64.00 280.00 . - 292.95 ~192.95
Dose3 22.00 -150.00 210.00 80.18 19.82
********************************************i************************}**********
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Dencominator, df F-stat P-value

3 47 1.15 - 0.338

Dunnett - testing each trt mean signif. less than control
Williams ~ test assumes dose-response relationship, testing negative trend
Tukey - two-sided tests, all possible comparisons, not used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams . Tukey p-values
: p-value - mean p-value Dosel Dose2 Dose3 Dose4 DoseS
Ctrl 26.00 . 34.68 . 0.951 0.600 . 0.999
Dosel 5.08 0.531 34.68 0.674 . 0.302 0.978 .
Dose2 76.17 0.982 34.68 0.708 . . 0.521
_Dose3  20.85 0.702  20.85 0.578 . . . o
SUMMARY . NOEC LOEC '
Dunnett : Dose3 >highest dose )
Williams i . Dose3 - >highest dose
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Data Evaluation Report on the Reproductlve Effects of XDE—750 (Ammopyralid) on Avian Species Anas -
platyrhynchos (Mallard Duck) , _
PMRA Submission Number 2004-0789 : EPA MRID Number 462358-13

Mallard repro, Aminopyralid, MRID 4625813
ANALYSIS RESULTS FOR VARIABLE WIGAINF ( Female wt gain )

TESTS OF ASSUMPTIONS FOR PARAMETRIC ANALYSIS
Shapiro-Wilks test for Normality of Residuals -- alpha-~level=0. 01
Levenes test for homogeneity of variance (absolute residuals) -- alpha-level=0.05
Use parametric analyses if neither test rejected, otherwise non-parametric analyses.
Shapiro-Wilks Shapiro-Wilks Levenes Levenes Conclusion
Test Stat P-value Test Stat P-value
0.981 0.563 1.381 0.260 'USE PARAMETRIC TESTS

R R e S R R s sl
BASIC SUMMARY STATISTICS

Level N Mean StdDev StdErr coef of Var 95% Conf.Interval
Ctrl 13 . 156.31 116.71 32.37 74.67 85.78, 226.83
Dosel 13 144.77 97.52 27.05 67.36 85.84, 203.70
Dose2 12 136.17 63.33 18.28 46.51 95.93, 176.40
Dose3 13 155.54 101.49 28.15 65.25 94.21, 216.87

Level Median Min Max $0of Control (means) %$Reduction {means)
Ctrl 214.00 -126.00 286.00 . : ) .

Dosel 146.00 -4.00- 314.00 92.62 7.38
Dose2 138.00 26.00 . 244.00 87.11 12.89
Dose3 140.00 -26.00 338.00 99.51 0.49
************************************************i*******************************
PARAMETRIC ANALYSES - use alpha-level=0.05 for all tests
Analysis of Variance (ANOVA) - overall F-test
Numerator df Denomlnator df F-stat P-wvalue

3 47 0.12 0.947

Dunnett - testing each trt mean signif. less than control
Williams -~ test assumes dose-response relatlonshlp, testing negative trend
Tukey - two-sided tests, all possible comparlsons, not used for NOEC or LOEC

Level Mean Dunnett Isotonic Williams ;i Tukey p-values
p-value mean- p-value Dosel ' Dose2 Dose3 Dosed Doseb

ctrl  156.31 . 156.31 .. . 0.990 0.955 -1.000 . .
Dosel 144.77 0.632 145.74 0.463 . 0.996 0.992 . .
Dose2 136.17 0.537 145.74 0.496 . . 0.959- . ¢ .
Dose3 155.54 0.745 145.74 0.510 . . . . .
SUMMARY - NOEC LOEC ,

Dunnett Dose3 . >highest dose

Williams Dose3 >highest dose
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Data Evaluation Report on the acute toxicity of XDE-750 (Aminopyralid) to Rainbow Trout (Onchorhynchus

mykiss)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-14
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Test material: XDE-750
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Data Evaluation Report on the acute toxicity of XDE-750 (Aminopyralid) to Rainbow Trout (Onchorhynchus
mykiss)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-14

EXECUTIVE SUMMARY:

In a 96-hour acute toxicity study, Rainbow Trout (Onchorhynchus mykiss) were exposed to XDE-750 ( .
aminopyralid) at nominal treatment concentrations of 0 (negative control), and 100 ppm a.i. under static .
conditions. ‘Mean-measured treatment concentrations were <5.9 (<LOQ; negative control) and 100 ppm a.i.

By 96-hours, no mortalities were observed in either the control or 100 ppm a.i. treatment group. Two (7%)
fish exhibited partial loss of equilibrium following the 96-hour exposure period. The LCs, was >100 ppm a.i.,
which categorizes XDE-750 as practically non-toxic to juvenile Rainbow Trout (Onchorhynchus mykiss) on an
acute toxicity basis. The NOEC and LOEC based on mortality and sub-lethal effects were <100 and >100 ppm
a.i., respectivcly, as there was an observed partial loss of equilibrium in 7% of the fish at 96 hours.

This study is scientiﬁcally sound, fulfills U.S. EPA guideline §72-1c, and is classified as Acceptable.

EAD Conclusion:

The EAD is in agreement with the conclusion rcported by the study author and the EPA revicwer. Based on
mortality and sublethal effects, the NOEC was < 100 ppm a.i and the LCs, was > 100-ppm a.i. This study is
classified as acoeptable for use in a risk assessment.

Results Synopsls

Test Organism Size/Age (mean Welght or Length): 1.14 + 0 2 g (post-exposure), 49 + 3 mm
Test Type (Flow-through, Static, Static Renewal).  Static -

96-Hour _ _

LC,,: >100 ppm a.i. 95% C.1: N/A

Probit slope: N/A

NOEC: <100 ppmr a.i.

LOEC: >100 ppm a.i.

Endpoints affected: None

L MATERIALS AND METHODS

GUIDELINE FOLLOWED: The study protocol was based on procedures outlined in U.S. EPA- FIFRA
Standard Evaluation Procedure 540/9-85-006: Pesticide Assessment Guidelines
Subdivision E, Hazard Evaluation, Guideline 72-1; OECD Guidelines for
Testing of Chemicals Number 203, “Fish, Acute Toxicity Test”: Official
Journal of the European Communities; Method C.1. Acute Toxicity for Fish.
Deviation from §72-1a included:

1. Test vessel size (121L) and £ill volume (10L) were smaller than EPA récommended size (19L) and fill
volume (15-30L), however, six replicates were used with only ﬁve fish/replicate, which reduced the
loading rate to acceptable levels. .

2. The reported dilution water hardness (58 mg/L as CaCO3) was higher than recommended (40-48 mg/L as
CaCO3). The pH range (5.6-7.1) was lower than recommended (7.2-7.6).
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Data Evaluation Report on the acute toxicity of XDE-750 (Aminopyralid) to Rainbow Trout (Onchorhynchus
mykiss) ,
PMRA Submission Number 2004-0789 _EPA MRID Number 462358-14

3. Replicate test vesscls were aerated at a rate of approxiamately 100 bubbles/minute. However, chemical
analysis of test solution was conducted on days-0 and -4 with recoveries of ~100% of nominal treatment
concentrations. :

The above deviations were considered minor and did not affect the validity or acceptability of this study.

COMPLIANCE: Signed and dated GLP, No Data Confidentiality, and Quality Assurance
statements were provided. This study was conducted in accordance with GLP
standards of the U.S. EPA (40 CFR Part 160-FIFRA), OECD
ENV/MC/CHEM(98)17 (1997), and EC Directive 99/11/EC of 8 March 1999

* (OJ No. L 77/8-21, 23/3/1999).

A. MATERIALS:

1. Test Material -XDE-7 50
Description: Solid
Lot'No./Ba.tch No.: F0031-143
Purity: 94.5%
Stability of Compound

Under Test Conditions: The stability of the test substance in dilution water was demonstratcdvby
analytical determination on day 0 (97.8% of nominal) and day 4 (103% of
nominal) which resulted in a mean-measured concentration of 100%.

OECD requires water solubility, stability in water and light, pK,, P,,. and vapor pressure of the test
compound. OECD requirements were not reported.

Storage conditions of o
test chemicals; Stored under refrigeration (temperature not reported).
2. Test organism:
- Species: Rainbow Trout (Onchorhynchus mykiss)
Age at test initiation: Juvenile
chght at study initiation: 1.14 £ 0.2 g (post-exposure)
EPA requires: mean 0.5-5g

Length at study initiation: 49 £ 3'mm (post-exposure)

EPA requires: Longest not > 2x shortest; OECD requires 2.0+ 1.0 em for bluegill and 5 0+ 1.0cmfor
rainbow trout
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Data Evaluatlon Report on the acute toxicity of XDE-750 (Aminopyralid) to Rainbow Trout (Onchorhynchus
mpykiss) _
- PMRA Submission Number 2004-0789 EPA MRID Number 462358-14

‘Source:‘ Thomas Fish Company, Anderson, California

B. STUDY DESIGN:
1. Experimental Conditions

a) Range-finding Study: Fish were exposed to nominal concentrations of 0 (negative control), 0.781,
1.56, 3.13, 6.25, 12.5, 25.0, 50.0, and 100 ppm a.i. No mortality or sub-lethal effects were observed at
any of the selected treatment levels following 96-hours of exposure. Therefore, the definitive study was
conducted as a limit test. .

b) Definitive Study: The definitive nominal test concentration of 100 ppm a.i. was conducted as a limit
test due to the lack of any treatment related effects followmg a 96-hour range-finding test at treatment
level <100 ppm a.i.

Table 1. Experimental‘Parametcrs

‘Parameter ' : Details ‘ Remarks _
- : Criteria
Acclimation period: | All fish were acclimated for at '
least 14 days.
_Conditions: (same as test or not) Same as test
Feeding: ‘ Aquatic Diet Number 1 Lot
#992236, Harlan-Teklad, T T T T T T T T T T
Madison, Wisconsin, was EPA requires: minimum 14 days; no
provided daily except during the Jeeding during test OECD requires
48 hours prior to and during minimum of 12 days.
testing. . ' '
Health: (any mortality observed)
During acclimation, fish showed
no signs of disease, stress, or
mortality.
Duration of the test . - 96-hour
EPA/OECD requires: 96 hour
Page 4 of 12
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Data Evaluation Report on the aclite toxicity of XDE-750 (Aminopyralid) to Rainbow Trout (Orchorhynchus

mykiss)

PMRA Submission Number 2004-0789

EPA MRID Number 462358-14

Parameter

Details

Criteria

Test condition

static/flow through

through method.

Type of dilution system- for flow

Renewal rate for static renewal

Static

N/A

N/A

| EPA: Must provide reproducible

- ——— —— — — — — —

supply of toxicant, with a consistent
Sflow rate of 5-10 vol/24 hours, and
meter systems calibrated before study
and checked twice daily during test
period

Acration, if any

~100 bubbles/minute

Replicate test vessels were aerated
at a rate of approx. 100
bubble/minute, chemical analysis of
test solution was conducted on
‘days-0 and -4 with recoveries of
~100% of nominal treatment

ions.
 Comeemtrations.

EPA fequire.é: no aeration; OECD
permils aeration

Test vessel

Size:
Eill volume:

Material: (glass/stainless steel)

Glass beakers
12L
10L

| fish/replicate, which greatly

Test vessel size (12L) and fill
volume (10L) were smaller than
EPA recommended size (19L) and
fill volume (15-30L) however, six
replicates were used with only five

reduced the loading rate to
acceptable levels.

—— i — — — — — — — —]

60 x 30 cm
Fill volume: 15-30 L of solution

Source of dilution water

Untreated Saginaw Bay of Lake

Huron water supplied by the City |

of Midland Water Treatment Plant
that was limed and flocculated
with ferric chloride. Before use in
the lab, water was sand-filtered,
pH-adjusted with gaseous CO,,

EPA 1975; Soft reconstituted water or
water from a natural source, not

dechlorinated tap water;
?_«'ﬂbqﬂ filtered, and UV- OECD permits dechlorinated tap
rradiated. water.
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Data Evaluation Report on the acute toxicity of XDE-750 (Aminopyralid) to Rainbow Trout (Onchorhynchus

mykiss)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-14

Parameter Details [ 1 R« e_mg_rki ]
Criteria
Water parameters: | The reported dilution water
Hardness 58 mg CaCO, /L. - hardness (58 mg/L as CaCO,) was -
_ ' higher than recommended (40-48

pH 5.6-7.1 mg/L as CaCO,). The pH range

v | (5.6-7.1) was lower than
Dissolved oxygen 8.5-10.3 mg/L (>81% satutation) | recommended (7.2-7.6)., Alkalinity

. _ . and Conductivity were 36 mg
Total Organic Carbon <1000 ng/mL CaCO, /L and 53.3 pmho/cm,
. respectively.

Particulate Matter Total Suspended Solids (TSS)

were <1000 ng/mL
Metals Not detected
Pesticides Not detected
Chlorine Chloride was 14,000 100

ng/ml .
Temperature _ -

11.9-12.7°C .
{Salinity for marine or estuarine ’
species} N/A
Intervals of water quality .
measurement The temperature, DO and pH were

measured at test initiation and

every 24 hrs thereafter.

Temperature was measured

“continuously in one test vessel

throughout the study. Hardness,

alkalinity, and conductivity were
measured in dilution water at test
initiation.
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Data Evaluation Report on the acute toxicity of XDE-750 (Aminopyralid) to Rainbow Trout (Onchorhynchus

mykiss)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-14

" Parameter Details L _____ Remarks |
Criteria
Hardness and pH

EPA requires hardness of 40-48 mg/L
as CaCO; and pH of 7.2-7.6; 8.0-8.3
Jor marine-stenohaline fishes, 7.7-8.0
Jfor estuarine-euryvhaline fishes;
monthly range <0.8. OECD allows
" hardness of 10-250 mg/L as CaCO,
and pH between 6 and 8.5.
Dissolved Oxygen
Renewal: >60% during 1* 48 hrs and >
40% during 2* 48 hrs
Flow-through: >60% through out test.
OECD requires at least 80%
saturation value.
Temperature
EPA requires 22 = 1 C for
estuarine/marine. OECD requires
range of 21 - 25 T for bluegill and 13-
17 C for rainbow trout.
Salinity
30-34 %o (parts per thousand) salinity,
weekly range < 6 %o
EPA water quality
measured at beginning of test and
every 48 hours

Concentration of test material:
nominal: :

measured:

0 (negative control), and 100 ppm
ai.

<5.9 (<LOQ; negative control),
and 100 ppm a.i.

The definitive test was performed

as a limit test.

e — — — . — " — — — —

EPA/OECD requires: Control and five
treatment levels. Each conc. should be
60% of the next highest conc., and
should be in a geometric series

Solvent (type, percentage, if used)

none

[ — - — — — — —— —— — —

EPA reguires: Not to exceed 0.5 mL/L
Jor static tests or 0.1 mL/L for flow-
through tests; OECD requires solvent ,

exceed 100 mg/L. -
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Data Evaluation Report on the acute toxicity of XDE-750 (Amihopyralid) to Rainbow Trout (Onchorhynchus

mykiss)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-14
Parameter : Dqtails _ - _ _Remarks |
Criteria
Number of fish/replicates: :
negative control: 30 fish total, 6replicates/level, 5
» ‘ fish/replicate
solvent control: " | NA EPA: > 10/concentration;
. OECD requires at least 7
treated: 30 fish total, 6rephcates/level, 5 ﬁsh/concentratian
fish/replicate '
Biomass loading rate | 0.569 g fish/L. (p. 15)
Static: s0.8g/Lat s 17°C, s 0.5g/L
at > 17°C; flow-through: < 1 g/L/day;
OECD requires maximum of 1 g fish/L
Jor static and semi-static with higher
rates accepted for flow-through
Lighting 16-hours light/8-hours dark '
tramsitional photoperiod @~ [ T T~ T T T T T T 7]
EPA requires: 16 hours light/8 hours
dark); OECD requires 12 -16 hours
| photoperiod. '
Feeding Not fed during testing.
EPA/OECD mwi@: No feeding
during the study
Recovery of chemical 100% of nominal
Level of Quantitation ' 5.9 ppm a.i.
)
Level of Detection | Not reported.
Positive control.- {if used, indicate N/A .
the chemical aid concentrations} , B
Other @ametefs, if any | NA : ' B
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Data Evaluation Report on the acute toxicity of XDE-750 (Aminopyralid) to Rainbow Trout (Onchorhynchus

mykiss) ‘

PMRA Submission Number 2004-0789

EPA MRID Number 462358-14

2, Observations:

Table 2: Observations

Criteria Details Remarks/Criteria
Parameters measured including the | Mortality and sub-lethal effects
sub-lethal effects/toxicity symptoms
Observation intervals 0, 24, 48, 72, and 96 hrs » ' .
. r _________

(EPA/OECD requires: minimally

Were raw data included?

Yes, sufficient

every 24 hours)

Other obscrvations, if any

N/A -

II. RESULTS AND DISCUSSION:

A. MORTALITY:

By 96-hours, no mortalities were observed in either the control or the mean-measured 100 ppm a.i. treatment
group. The NOEC and LC,, values based on mortality were 100 and > 100 ppm a.i.

Table 3: Effect of XDE-750 on Mortality of Rainbow Trout (Onchorkynchus mykiss).

Treatment,
ppm ad. No. of
Mean-Measared | Fish at 0-24 Hours 48-72 Hours 96 Hours
and (Nominap) | Startof '
C trati Study No % No % No %
oncentration | Dead | Mortality | Dead | Mortality | Dead | Mortality l
Negative control 30 0 0 0 0 0 0
100 (100) 30 0 0 0 0 0o 0
NOEC (mortality) | 100 ppm a.i.
LCs (95% C.1) >100 ppm a.i.
Positive control, if '
used
mortality: “N/A N/A N/A N/A N/A NA | NA
| LCy: ' '
. N/A = Not Applicable
Page 9 of 12 )
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Data Evaluation Report on the acute toxxclty of XDE-750 (Aminepyralid) to Rambow Trout (Onchorhynchus

mykiss)

PMRA Submission Number 2004-0789

EPA MRID Number 462358-14

B. NON-LETHAL TOXICITY ENDPOINTS:

Sub-lethal effects included partial loss of equilibrium in-only two fish at the 100 ppm a.i. treatment group by
96 hrs. These sub-lethal effects were not considered to be s1gmﬁcantly different from the control group. The
NOEC based on sub-lethal effects was 100 ppm a i

Table 4. Sub-Lethal Effect of XDE-750 on Rainbow Trout (Oncho}hynchus mykiss).

Treatment, Observation Period
ppm a.i,, : )
Mean- Endpoint at Endpoint at Endpoint at Endpoint at
Measured and - 24 Hours 48 Hours 72 Hours 96 Hours
(Nominal) . )
Concentration % Affected' - % Affected % Affected % Affected
Negative control | No abnormalities No abnormalities ‘| No abnormalities No abnormalities
detected detected '| detected detected
100 (100) No abnormalities No abnormalities . | No abnormalities | 7.0%-Partial loss of
detected detected | detected equilibrium
NOEC (sub- -| <100 ppm a.i.
lethal)
LOEC (sub- >100 ppm a.i.
lethal) ' :
ECSD >100 ppm a.i.
Positive control, | N/A N/A N/A N/A
if used % sub-
lethal effect:
| ECy:

N/A = Not Applicable

Page 10 of 12
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Data Evaluation Report on the acute toxlclty of XDE-750 (Ammopyrahd) to Rambow Trout (Onchorhynchus
mykiss) :
PMRA Submission Number 2004-0789 EPA MRID Number 462358-14

C. REPORTED STATISTICS:

Statistical Method: Because no mortality was observed during any observation penod in any of the groups, no
stausuCal analyses were performed.

96-Hour :

LCs: >100 ppm a.i. 95% C.I.: N/A
Probit slope: N/A

NOEC: 100 ppm a.i.

LOEC: >100 ppm a.i.

Endpoints affected: None

D. VERIFICATION OF STATISTICAL RESULTS:

‘The 96-hour LCs,, NOEC and LOEC values were determined visually due to a lack of mortality and less than
10% sub-lethal effects in the treatment group.

96-Hour . .

LC,,: >100 ppm a.i. 95% C.I.: N/A
-Probit slope: N/A

NOEC: 100 ppm a.i.

LOEC: >100 ppm a.i.

Endpoints affected: None

E. STUDY DEFICIENCIES:

All deficiencies were considered minor and did not effect the vahdxty or acceptability of this study.

F. REVIEWER’S COMMENTS:
The reviewer’ s conclusxons were identical to those of the study authors.

Terxmnal mean fish weight and length from the 100 ppm a.i treatment group (1199 mg:l: 198 and 50 + 3 mm,
respectively) was higher than that of the control group (1076 mg + 248 and 48 + 4 mm, respectively).

In a previous range-finding study fish were exposed to nominal concentrations of 0 (negative control), 0.781,
1.56, 3.13, 6.25, 12.5, 25.0, 50.0, and 100 ppm a.i.- No mortality or sub-lethal effects were observed at any of
the selected treatment levels following 96-hours of exposure. The definitive test was performed as a limit test
conscquently, only one treatment level (100 ppm a.i.) was tested and compared to the a negative control.

EAD comments: .
After review of the study data and the US EPA DER, the EAD reviewer is in agreement with the

conclusion reached by the US EPA. Deficiencies mentioned above are not considered to have
impact on the results of this study

Page 11 of 12
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Data Evaluation Report on the acute toxicity of XDE-750 (Aniinopyralid) to Rainbow Trout (Onchorhynchus
mykiss) '
PMRA Submission Number 2004-0789 : EPA MRID Number 4623§8-14

No amendments to the DER are recommended.
G. CONCLUSIONS:

This study is scientifically sound, fulfills U.S. EPA guideline §72-1c, and is classified as CORE. Based on the
results of this study, XDE-750 is categorized as practically non-toxic to juvenile Rainbow Trout
(Onchorhynchus mykiss) on an acute toxicity basis. The 96-hour NOEC based on mortality and sub-lethal
effects was <100 ppm a.i. and the LC, was >100 ppm .ai. '

96-Hour

LCs: >100 ppm a.i. 95%CIL.NA
Probit slope: N/A

‘NOEC: <100 ppm a.i.

LOEC: >100 ppm a.i.

Endpoints affected: None
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EPA-FIFRA. Environmental Protection Agency. Hazard Evaluation Division, Standard Evaluation Procedure:
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Toxicity Test For Freshwater Fish. EPA-540/9-87-198. December 1986.

OECD. OECD Guidelines for Testing of Chcrmcals, Method 203, “Fish, Acute TOXlClty Test”, ISBN 92-64-12221-
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Official Journal of the European Communities. European Economic Community (EEC) Method C.1. Acute
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Data Evaluation Report on the acute toxicity of XR-750 (Ammopyrahd) to Bluegill Sunfish (Lepomis-

macrochirus)
PMRA Submission Number 2004-0789 . ) EPA MRID Number 462358-15
Data Requirement: PMRA DATA CODE 9522
EPA DP Barcode D301682
OECD Data Point '
EPA MRID ' 462358-15
EPA Guideline 72-1(a)
Test material:  XR-750 (p. 10) Purity: 94.5%

Common name: Aminopyralid

Chenucal name: [UPAC:4-amino-3 G—dxchloro-ptcohmc acid (picolinic acid synonymous with 2-carboxylic acid)
CAS name: Not reported
CAS No.: 150114-71-9
Synonyms: XDE-750

Primary Reviewer: John Marton ' 'Signat.ure: ‘

Staff Scientist, Dynamac Corporation . Date:7/27/2004

QC Reviewer: Greg Hess Signature:

Staff Scientist, Dynamac Corporation Date: 8/4/2004

Primary Reviewer: Brian D, Kiernan, Biologist Signature: é
OPP/EFED/ERB-IV | . Date: 11/23/2004 / & j 5
Secondary Reviewer(s): 1610 BvSignature:

PMRA , Date:

Reference/Submission No.:

Company Code:
Active Code:
EPA PC Code: 005100

Date Evaluation Completed:

CITATION: Machado, M.W. 2003. XDE-750- Acute Toxicity to Bluegill Sunfish (Leponiis macrochirus) Under
Static Conditions. Unpublished study performed by Springborn Smithers Laboratories, Wareham, MA.

Laboratory Project No, 12550.6162. Study sponsored by The Dow Chemical Company, Midland, Michigan. Study
initiated October 10, 2001 and completed amended final report on October 10, 2003.
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Data Evaluation Report on the acute toxicity of XR-750 (Aminopyralid) to Bluegill Sunfish (Lepomis:
macrochirus)
PMRA Submission Number 2004-0789 ' EPA MRID Number 462358-15

EXECUTIVE SUMMARY:

In a 96-hour acute toxicity Study, Bluegill Sunfish (I;epomiswmacrochims) were exposed to XR-750 (synonyms
XDE-750; aminopyralid) at nominal treatment concentrations of O (negative and solvent controls), and 100

" ppm a.i. under static conditions. Mean measured treatment oonoentratwns of <6.8 (<LOQ; control) and 100
ppm a.i

By 96-hours, no mortalities were observed in either the control group or the 100 ppm a.i. treatment group.

The LC, was >100 ppm a.i., which categorizes XR-750 as practically non-toxic to juvenile Bluegill Sunfish
(Lepomis macrochirus) on an acute toxicity basis. The NOEC and LOEC values based on the lack of mortahty
and sub-lethal effects were 100 and >100 ppm a.i. respectwely

This study is scientifically sound but does not satisfy the guideline requirements for an acute toxicity study
with Bluegill Sunfish [§72-1(a)] because test fish wet-weight range (0.18-0.92 g) was lower than
recommended (0.5-5 g). Consequently, this study is classified as SUPPLEMENTAL. The study provides
information that may be usefud for future risk assessment purposes.

EAD Conclusion;

The EAD is in agreement with the conclusion reported by the study author and the EPA reviewer. The LC,, for
XR-750 (Aminopyralid) was >100 ppm a.i. The NOECand LOEC values based on the mortality and sub-lethal
effects were 100 and > 100 ppm a.i., respectively. This study is classified as acceptable for use in a risk assessment.

Results Synopsis

Test Orgamsm Slze/Age (mm Weight or Length) wet-weight: mean 0.54 (0.18-0.92) g, length: mean 36
(23-44) mm based on a represemanve sample (n = 30) of
‘ ' the test population.
Test Type (Flow-through, Static, Static Renewal):  Static

96-Hour

LCy:>100 ppm a.i. 95% C.I: N/A
Probit Slope: N/A '
NOEC: 100 ppm a.i.

LOEC: >100 ppm a.i.

Endpoints affected: N

L MATERIALS AND METHODS
GUIDELINE FOLLOWED: The study protocol was based on procedures outlined in the US EPA Pesticide
Assessment Guidelines Subdivision E, Series 72-1 (1982), the Standard
Evaluation Procedure issued by the hazard Evaluation Division of EPA’s Office
of Pesticide Programs (1985), and the OECD Guideline for Testing of
Chemicals #203, Fish, Acute Tox1c1ty Test ( 1992) Deviations from §72-1a
included:

1. The hardness (52 to 54 mg/L as CaCO,) was higher than recommended (40-48 mg/L as CaCO,) and the
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Data Evaluatlon Report on the acute toxicity of XR-750 (Ammopyralld) to Bluegill Sunfish (Lepomis
macrochirus)

PMRA Submission Number 2004-0789 ‘ : v EPA MRID Number 462358-15

pH was lower (5.6-7.0) than the US EPA recommended range (7.2-7.6).
2. Test fish wet-weight ranged (0.18-0.92 g) lower than recommended (0.5-5 g).

The use of smaller than recommended fish in the definitive test affected the acceptability of this study. All
other deviation were considered minor and did not affect the validity or acceptability of the study. -

COMPLIANCE: Signed and dated GLP, No Data Confidentiality, and Quality Assurance
statements were provided. This study was conducted in accordance with GLP
standards of the UJ.S. EPA (40 CFR Part 160), and OECD.

A, MATERIALS:

1. Test Material. XR-750 (Synonym: XDE-750; p. 10)

Description: Not Reported

Lot No./Batch No.:  F0031-143

Purity: 94.5%

- Stability of Compound : :
Under Test Conditions: The stability of the test substance in the dilution water during the course of
' the study was verified by analytical determination at 0 hour (7% of

nominal), and 96 hours (100% of nominal). QC samples spiked at 80.0,
100, and 110 ppm a.i. and analyzed concurrently with test samples had
recoveries of 93.6-102% of nominal.

" “QECD requires™water solubility, stability in water and light, pX,, P, and vapor pressure of the test
compound OECD requirements were not reported.

Storage conditions of L
test chemicals: ‘Stored in dark, ambient conditions (temperature not reported).

2. Test organism:
Species: Bluegill Sunfish (Lepomis macrochirus)
Age at test initiation: Juvenile

Weight at study nntnmon 0.54 g (range 0f 0.18 10 0.92 g) based on a representative sample (n 30)
of the test population.

Length at study initiation: 36 mm (range of 23 to 44 mm) based on a representative sample (n = 30)
of the test population.

Source: Osage Catfisheries, Osage Beach, Missouri
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' Data Evaluation Report on the acute toxicity of XR-750 (Ammopyralld) to Bluegill Sunfish (Lepomis

macrochirus)

EPA MRID Number 462358-135

PMRA Submission Number 2004-0789 .

B. STUDY DESIGN:

1. Experimental Conditions.

a) Preliminary Study' Range finding test not reported.

b) Definitive Study: The definitive nominal test concentration of 100 mg ai. /L was selected by the
Study Sponsor as a limit test

Table 1. Experimental Parameters

Parameter Details , _Remarks - |
B Criteria
Acclimation period: All fish were acclimated for at
least 14 days.
Conditions: (same as test of not) Same as test
Feeding: Commercially-prepared diet T T T T T T T T T
(Prostar) was provided ad libitum | EPA requires: minimum 14 days; no
daily except during the 48 hours _fet.;df'ng during test OECD requires
prior to and during testing. mintmwm of 12 days.
Health: (any mortality observed) During acclimation, fish showed
- no signs of disease, stress, or
mortality.
Duration of the test 96-hour - |
EPA/OECD requires: 96 hour
Test condition
static/flow through Static
. s _ - T T T T T T T
Type of dilution system~ for flow N/A EPA: Must provide reproducible
thm“gh method. supply of toxicant, with a consistent
) flow rate of 5-10 vol/24 hours, and
Renewal rate for static renewal N/A meter systems calibrated before study
p and checked twice daily during test
period
Aeration, if any None reported
. : r— ——————————
EPA requires: no aeration; OECD
permits geration
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Data Evaluation Report on the acute toxicity of XR-750 (Aminopyralid) to Bluegill Sunfish (Lepomis

macrochirus) .
PMRA Submission Number 2004-0789 EPA MRID Number 462358-15
* Parameter. Details _ Remarks
Criteria
Test vessel
Material: (glass/stainless steel) Glassaquaria = [T T T T T T T T T T
Size: ’ 195L EPA requires: Size 19 L (5 gal) or 30 x
Fill volume: 15L 60 x 30 cm _
Fill volume:-15-30 L of solution
Source of dilution water R The dilution water was drawn
from a 100 meter deep bedrock
well into a reservoir, aerated and -
then supplemented with well
water supplied by the Town of
‘Wareham, Massachusetts.
EPA 1975; Soft recbnstituted water or
water from a natural source, not
dechlorinated tap water; :
OECD permits dechiorinated tap
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Data Evaluation Report on the acute toxicity of XR-750 (Aminopyrali

macrochirus)

d) to Bluegill Sunfish (Lepomisv

EPA MRID Number 462358-15

PMRA Submission Number 2004-0789

throughout the test. Hardness was
measured in dilution water at test
init_iation .

Paramecter Details | _Rc_n_ngk_s; ———]
Criteria :
Water‘ mlgametefs: The hardness (52 to 54 mg/L as
Hardness ‘ 52 to 54 mg CaCO; /L CaCO0,) was higher than
- recommended (40-48 mg/L as
pH 5.6-7.0 CaCQ,) and the pH was lower than
; : recommended.
Dissolved oxygen 6.6-9.7 mg/L (274% saturation)
Total Organic Carbon 0.63 mg/L (p.14)
Particulate Matter ‘Not reported
Metals <LOD
Pesticides <LOD
Chlorine Not reported
Temperature 21-23°C
{Salinity for marine or estuarine N/A
species}
Intervals of water quality The DO and pH were measured at
measurement test initigtion and every 24 hrs
‘thereafter. Temperature was
measured in each replicate daily
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macrochirus)
- PMRA Submission Number 2004-0789

Data Evaluation Repert on the acute toxicity of XR-750 (Aminepyralid) to Bluegill Sunfish (Lepomis

EPA MRID Number 462358-135

Parameter

Details L Rema_rk_s_ ]
B Criteria
Hardness and pH

- EPA requires hardness of 40-48 mg/L
.as CaCO; and pH of 7.2-7.6; 8.0-8.3
Jor marine-stenohaline fishes, 7.7-8.0
Jor estuarine-euryhaline fishes;
monthly range <0.8. OECD allows
hardness of 10-250 mg/L as CaCO,
and pH between 6 and 8.5.

Dissolved Oxygen

Renewal: >60% during 1* 48 hrs and >
40% during 2* 48 hrs

Flow-through: >60% through out test.
OECD reguires at least 80%
saturation value.

Temperature

EPA requires 22 = 1 C for
estuarine/marine. OECD requires
range of 21 - 25 C for bluegill and 13-
17 T for rainbaw trout.

Salinity

30-34 %o (parts per thousand) salinity,
weekly range < 6 %o

EPA water quality _
measured at beginning of test and
every 48 hours

Concentration of test material:
nominal:

measured:

0 (negative and solvent control)
and 100 ppm of 4.1,

| <6.8 (<LOQ; negative and solvent

controly and 100 ppm a.i.

| limit test.

Definitive test was performed as a

EPA/OECD requires: Control and five ||.
treatment levels. Each conc. should be
60% of the next highest conc., and
should be in a geometric series

Splvent (type, percentage, if used) | dimethylformamide (0.1 ppm) :
S ———— -
EPA requires:’ Not to exceed 0.5 mL/L-
| Jor static tests or 0.1 mL/L for flow-
through tests; OECD requires solvent,
exceed 100 mg/L.
_____ Page 7 of 12

A\eS




Data Evaluation Report on the acute toxicity of XR-750 (Aminopyralid) to Bluegili Sunfish (Lepomis

macrochirus)

PMRA Submission Number 2004-0789

EPA MRID Number 462358-15

Parameter Details | _Rglna_x:ki e ]
Criteria
Number of fish/replicates: . 4 three replicates/treatment
negative control: 30 fish total, 10 fish/replicate o
solvent control: ‘| 30 fish total, 10 fish/replicate @ [~ — — —— — — — — 7 —
. : EPA: > 10/concentration;
: - OECD requires at least 7
treated: 30 fish total, 10 fish/replicate fish/conceniration
Biomass loading rate ' 0.36 g fish/L
Static: s0.8¢g/lL at <17°C, <0.5g/L
- -at > 17°C; flow-through: <1 g/L/day;
OECD requires maximum of 1 g fish/L
Jor static and semi-static with higher
rates accepted for flow-through
Lighting 16-hours light/8-hours dark Light intensity of 60-80 foot
‘ - : candles at test solution surface.
Abrupt changes were avoided.
EPA reguires: 1 6 hours light/8 hours
dark); OECD requires 12 -16 hours
photoperiod.
Feeding Animals were not fed during |
e 0 e ———— ]
& EPA/OECD requires: No feeding
during the study
Recovery of chemical 97% of nominal @ 0 hrs Based on QC matrix fortifications
‘ 100% of nominal @ 96 hrs analyzed concurrently with the test
Level of Quantitation 0.50-6.8 ppm a.i. samples (Table 2, p. 21).
‘Level of Detection Not reported. .
Positive control {if used, indicate = | N/A
the chemical and concentrations}
Other parameters, if any N/A _
Page 8 of 12
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‘Data Evaluation Report on the acute toxicity of XR-750 (Ammopyrahd) to Bluegill Sunfish (Lepomis

macrochirus) -

PMRA Submission Number 2004-0789

2. O_bservations:

Table 2: Observations

EPA MRID Number 462358-15

Criteria Details Remarks/Criteria
Parameters measured including the | Mortality and sub-lethal effects '
sub-lethal effects/toxicity symptoms '
Observation intervals 0, 24, 48, 72, and 96 hirs L ]
(EPA/OECD requires: minimally
. every 24 hours)
Were raw data included? Yes, sufficient

Qther observations, if any

N/A

1L RESULTS AND DISCUSSION:

' A. MORTALITY:

By 96-hours no mortalities were observed in either the control or the mean-measured 100 ppm a.i. treatment

group. The NOEC and LC,, values based on mortahty were 100 and >100 ppm a.i.

Table 3: Effect of XR-750 on Mortality of Bluegill Sunfish (Lepomis macrochirus).

Treatment, .No. of .
ppm a.i., fish at | 24 Hours 48-72 Hours 96 Hours-
measured and start of . .
(nominal conc.) study No % No % No %
: Dead mortality Dead mortality Dead mortality
Negative control 30 0 0 0 0 0 0
Solvent control 30 0. 0 0 0 0 0
100 (100) - 30 0 0 0 0 0 0
NOEC (mortality) 100 ppm a.i.
LCyu (95%CL)y | >100 ppma.i. )
Positive control, if
used
mortality: N/A* N/A N/A N/A N/A N/A N/A
_ LCs: :
* NfA = Not Applicable
Page 9 of 12
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‘Data Evaluation Report on the acute toxicity of XR-750 (Aminopyralid) to Bluegill Sunfish (Lepomis

macrochirus)

PMRA Submission Number 2004-0789

B. NON-LETHAL TOXICITY ENDPOINTS:

EPA MRID Number 462358-15

By 96-hours, no sub-lethal effects were obscrved in enher the mntrol or the mean-measured 100 ppm a.i.

_ freatment group.
Table 4. Sub-lethal Effect of XR-750 on Bluegill Sunfish (Lepomis Mwh&us).
Treatment, ‘ Observation Period
ppm a.i., Endpoi . . .
point at Endpoint at Endpoint at Endpoint at

Mean-Measured and 24 Hours 48 Hours 72 Hours 96 Hours

{Nominal) ' i

Concentration % Affected! % Affected % Affected % Affected

Negative control No abnormalities | No abnormalities | No abnormalities | No abnormalities
detected detected detected detected

Solvent control No abnormalities No abnormalities ~ | No abnormalities No abnormalities
detected detected detected detected

100 (100) No abnormalities | No abnormalities | No abnormalities | No abnormalities
detected detected - detected detected

NOEC (sub-lethal) 100 ppmai.

LOEC (sub-lethal) >100 ppm ai.

ECs, '>100 ppm a.i.

Positive control, if used | N/A* N/A N/A N/A

% sub-lethal effect: '

LECyo:

rog Affected is the number of fish exhlbxtmg symptoms/number of surviving fish x 100.

* N/A = Not Applicable

C. REPORTED STATISTICS:

Statistical Method Because no mortality was observed durmg any observatlon period in any of the groups, no
statistical analysis was performed. .

96-Hour

LCsy: >100 ppm ai.
NOEC: 100 ppm a.i.
LOEC: >100 ppm a.i.

- 95%C.L: N/A

Endpoints affected: None
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Data Evaluation Report on the acute toxicity of XR-750 (Aminopyralid) to Bluegill Sunfish (Lepomis
macrochirus) : _
PMRA Submission Number 2004-0789 EPA MRID Number 462358-15

D. VERIFICATION OF STATISTICAL RESULTS:

- The 96-hour LCs,, NOEC and LOEC values were determined visnally due to a lack of mortality and no
observed sub-lethal effects in the controls and treatment group.

96-Hour - :
LCy: >100 ppm a.i. . 95%CI1:N/A

Probit slope: N/A 95% C.I.: N/A
NOEC: 100 ppm a.i. .

LOEC: >100 ppm a.i.

Endpoints affected: None

E. STUDY DEFICIENCIES:

_Test fish wet-weight ranged (0.18-0.92 g) fower than recommended (0.5-5 g). The use of smaller than - ,
recommended fish in the definitive test affected the acceptability of this study. All other deviations were
considered minor and did not affect the validity or acceptability of the study.

F. REVIEWER’S COMMENTS:
The reviewer’s conclusions were identical to those of the study authors.
EAD comments:

After review of the study data and the US EPA DER, the EAD reviewer is in agreement with the conclusion
reached by the US EPA. Deficiences mentioned above are not considered to have impact on the results of this
study.

No amendments to the DER are recommended.

G. CONCLUSIONS:

This study is scientifically sound but does not satisfy the guideline requirements for an acute toxicity study
with Bluegill Sunfish [§72-1(a)] because test fish wet-weight ranged (0.18-0.92 g) lower than recommended
(0.5-5 g). Consequently, this study is classified as SUPPLEMENTAL. The study provides information that
may be useful for future risk assessment purposes. Based on the results of this study, XR-750 is categorized as
practically non-toxic to juvenile Bluegill Sunfish (Lepomis macrochirus) on an acute toxicity basis.

96-Hour

LCy:>100 ppm a.i. 95% C.L: N/A
Probit Slope: N/A

NOEC: 100 ppm a.i.

LOEC: >100 ppm a.i.

Endpoints affected: None
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Data Evaluation Report on the acute toxicity of XR-750 (Aminopyratid) to Blueglll Sunﬁsh (Lepomis
macrochirus)
PMRA Submission Number 2004-0789 : EPA MRID Number 462358-15
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Data Evaluation Report on the Acute Toxlclty of XDE-750 (Ammopyrahd) to Larvae of the Northern
Leopard Frogs (Rana pipiens)
PMRA Submission Number {........... 3 EPA MRID Number 462358-16

EXECUTIVE SUMMARY:

In a 96-hour acute toxicity study, larvae of the Northern Leopard Frogs (Rana pipiens) were
exposed to XDE-750 (aminopyralid) at nominal concentrations of 0 (negative control) and 100 ppm a.i.
under static conditions. Mean-measured concentrations were <2 16 (<LOQ; negative control) and 95.2
ppm a.i.

After 96 hours of exposure, no mortalities or sub-lethal effects were observed in the control or
treatment group. The LCy, was >95.2 ppm a.i., which categorizes XDE-750 (Aminopyralid) as practically
non-toxic to larvae of Northern Leopard Frog (Rana pipiens) on an acute toxicity basis. The NOEC and
LOEC values based on mortality and sub-lethal effects were 95.2 and >95.2 ppm a.i., respectively.

This study is scientifically sound but does not fulfill U.S. EPA guideline §72-1(a) bécause it was
performed using a non-guideline species. Consequently, the study is classified as SUPPLEMENTAL.
This study provides information that is useful for risk assessment purposes.

The PMRA categorizes the acute toxicity study as ACCEPTABLE. PMRA would prefer a study longer in
length which examines endpoints such as growth, weight and deformitics. However, this is acceptable for
acute mortality testing. The test species, Leopard frog, has the same qualities (ubiquitous, small, easy to
collect, sensitive toxicological species) as bullfrogs for testing of chemicals, thus, this species is
acceptable

* It should be noted that the toxicity criteria is based on fish as there is no criteria for frog species.
Results Synopsis

Test Organism Size/Age (mean Weight or Length): 7 days post-hatch
Test Type (Flow-through, Static, Static Renewal):  Static .

96-Hour '

LCy,™>95.2 ppm a.i. ‘ 95% C.I.: N/A
NOEC: 95.2 ppm a.i.

LOEC: >95.2 ppm a.i.

Endpoints affected: None

L MATERIALS AND METHODS

GUIDELINE FOLLOWED: The study protocol was based on procedures outlined in U.S. EPA- .
FIFRA Standard Evaluation Procedure 540/9-85-006 (1985); U.S.
EPA Pesticide Assessment Guidelines Subdivision E, Hazard
Evaluation, Guideline 72-1 (1986); OECD Guidelines for Testing of
Chemicals Number 203, “Fish, Acute Toxicity Test” (1992); Official

- Journal of the European Communities, Directive 92-69 EEC. C.1.

Acute Toxicity for Fish (1992); and ASTM Standard Guide for
Conducting Acute Toxicity Tests on Test materials with Fishes,
Macroinvertebrates and Amphlbeans E729 96 (1996). Devxahon
from §72-1a included:

1. Test vessels (4 L. with3.5LL ﬁl_i volume) is smaller than EPA recommended size (19 L with a fill
volume of 15L).
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Data Evaluation Report on the Acute Toxicity of XDE-750 (Ammopyrahd) to Larvae of the Northern
Leopard Frogs (Rana pipiens)

PMRA Submission Number {........... ¥ EPA MRID Number 462358-16
2. The biomass loading rate was not reportéd.
3. The test material storage conditions were not reporled.
4, The definitive test was performed using a non-guideline species.
5. The sublethal endpoints were not defined. |

All deviations were considered minor and did not affect the validity of the definitive test. However, this
study is classified as SUPPLEMENTAL because the test was performed using a non-guideline species.

COMPLIANCE: _ Signed and dated GLP, No Data Confidentiality, and Quality

Assurance statements were provided. This study was
conducted in accordance with GLP standards of the U.S. EPA
(40 CFR Part 160), and OECD ENV/MC/CHEM (98) 17.

A. MATERIALS:

1. Test Material XDE-750 (aminopyralid)

Description: _ Solid

Lot No./Batch No. : - F0031-143
Purity: ‘ ' 94.5%
Stability of Compound

Under Test Conditions: The stability of the test substance in dilution water was
verified by analytical determination on day 0 (94.9% of
nominal) and day 4 (95.5% of nominal) which resulted in a
mean-measured concentration of 95.2%. Analytical
standards ranged 2.16 to 174 ppm a.i., actual recovered
concentrations were not reported (p. 13 Table 4, p. 22). The
LOQ was 2.16 ppm a.i.

OECD requires water solubility, stability in water and light, pX,, P,,, and vapor
pressure of the test compound. OECD requirements were not reported.

Storage conditions of
' test chemicals: Not Reported.
2. Test organism:
Species: Northern Leopard Frogs (Rana pipiens)

Age at test initiation: larvae (7 days post-hatch)
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Data Evaluatlon Report on the Acute Toxicity of XDE-750 (Ammopyrahd) to Larvae of the Northern
Leopard Frogs (Rana pipiens)
PMRA Submission Number {...........} EPA MRID Number 462358-16

Weight at study initiation: N/A
Length at study initiation: N/A
Source: Nasco, Inc., Fi. Atkinson, WI
B. STUDY DESIGN:
1. Experimental Conditions

a) Preliminary Study: 96-hour probe study with one control vessel and one test vessel (100 ppm
a.i.). At test termination, no mortality or sub-lethal effects were observed.

b) Definitive Study: The definitive nominal test concentration of 100 mg a.i./L was used as a
limit test and results were compared to a negative control. .

Table 1. Experimental Parameters

Parameter Details L ____ _Remarks |
Criteria
Acclimation period: All tadpoles were acclimated for 7 | Reported acclimation period (7
days (pg 11). ' days), is shorter than EPA
- recommended time of 14 days
based on fish criteria. All tadpoles
perfomed well in control and
Conditions: (same as test or not) Same as test _ treated, therefore this did not
: impact the study
Feeding: : Test organisms were fed Frog
Brittle, priorto.test, andwerenot [ — — T T T T T T T T 7
fed during test. EPA recommends/requires: minimum

14 days; no feeding during test OECD
requires minimum of 12 days.

Health: (any mortality observed) During acclimation, tadpoles
: - showed no signs of disease, stress,
or mortality.

Duration of the test 96-hour

EPA/OECD require: 96 hour

Page 4 of 12

RN




PO P

Data Evaluation Report on the Acute Toxicity of XDE-750 (Aminopyralid) to Larvae of the Northern

Leopard Frogs (Rana pipiens)
PMRA Submission Number {........... }

EPA MRID Number 462358-16

Parameter Details o _Rg_r_ngki -
Criteria
Test condition
static/flow through Static
Type of dilution system- for flow N/A EPA: Must provide reproducible
through method. supply of toxicant, with a consistent
JSlow rate of 5-10 vol/24 hours, and
Renewal ratc for static renewal N/A meter systems calibrated before study
and checked twice daily during test
period
Aeration, if any 100 bubbles/minute Chemical analysis of test solution
B was conducted on day 0 and day 4;
mean-measured recovery of 95.2%
of nominal indicating the test
material was stable under test
conditions.
EPA requirés: no aeration; OECD
permits aeration *
Test vessel Test vessels (4 L with 3.5 L fill
volume) is smaller than EPA
Material: (glass/stainless steel) Glass aquaria recommended size (19 L with a fill
Size: 4L volume of 15L) based on fish
Fill volume: 35L criteria.
o _
EPA requires: Size 19 L (5 gal) or 30 x
60x30cm
Fill volume: 15-30 L of solution
Source of dilution water Lab dilution water supplied by Ammonia and chlorine should be
City of Midland Water Treatment | removed.
Plant (pre-municipal trcatment), -
obtained from the upper Saginaw | _ __ |
Bay. of Lake H‘.lron Oﬂ: Of. EPA 1975, Soft reconstituted water or
Whitestone Point and is limed and water from a natural source, not
flocculated with with ferric '

chloride. Before use, water is
acrated, filtered and pH adjusted.

dechlorinated tap water;
OECD permits dechlorinated tap
water.

Page S of 12

-




Data Evaluation Report on the Acute Toxicity of XDE-750 (Aminopyralid) to Larvae of the Northern .

Leopard Frogs (Rana pipiens) , ‘
PMRA Submission Number {........... EPA MRID Number 462358-16
Parameter Details - Rema_l_rki ]
Criteria

Water parameters:
Hardness

pH

Dissolved oxygen
Total Organic Carbon
Particulate Matter
Metals

Pesticides

Chlorine
Temperature

{Salinity for marine or estuarine
species}

Intervals of water quality
measurement :

67-70 mg C5C03 /L

6.7-1.6

7.3-8.9 mg/L (286% saturation)
1774 g/l

TSS: <LOD

<LOD

<LOD

| <LoD .

21.4-21.8°C:

N/A

The temperature, DO and pH were
measured at test initiation and
every 24 hrs thereafter.
Temperature was measured
continuously in one test vessel
throughout the study. Hardness
was measured in dilution water at
‘test initiation.

[Hardness - EPA: 40-48 mg/L as
CaCO,; OECD: 10-250 mg/L as
CaCO, v

pH - EPA: 7.2-7.6, OECD: 6-8.5]

20-24°C is ideal for R pipiens
Note; High OC results in less

toxicity for some chemicals due to
bioavability.
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Data Evaluation Report on the Acute Toxicity of XDE-750 (Aminopyralid). to Larvae of the Northern
Leopard Frogs (Rana pipiens)

PMRA Submission Number {........... } EPA MRID Number 462358-16
Parameter Details | _Remarks
Criteria
Concentration of test material: ' -fest was performed as a limit test
nominal; 0 (negative control), and 100 ppm | based on the results of a
of XDE-750 preliminary range-finding study.
measured: <2.16 (LOQin gegative control), EPA/OECD requires: Comtrol and five
and 95.2 ppm a.i. _ treatment levels. Each conc. should be

60% of the next highest conc., and
should be in a geometric series

Solvent (type, percentage, if used)

EPA requires: Not to exceed 0.5 mL/L

Jor static tests or 0.1 mL/L for flow-
through tests; OECD requires solvent ,
exceed 100 mg/L.

Number of fish/replicates: » :
negative control: _ 30 tadpoles, divided into three
replicates containing 10 fish each |

solvent control: NA : ) S S g
: EPA: > 10/concentration;
. OECD reguires at least 7
treated: 30 tadpoles, divided into threg | fish/eoncentration

replicates containing 10 fish each
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Data Evaluation Report on the Acute Toxicity of XDE-750 (Aminopyralid) to Larvae of the Northern
Leopard Frogs (Rana pipiens)

PMRA Submission Number {........... } : ' EPA MRID Number 462358-16
Parameter . ' Details o _R_e_l_ngki o
Criteria
Biomass loading réte ‘ - | Biomass loading rate not reported.

Static: s0.8g/lLat <17°C, <0.5g/L
at > 17°C; flow-through: < 1 g/L/day;
OECD requires maximum of 1 g fish/L
Jor static and semi-static with higher
rates accepted for flow-through

Lighting 16-hours light/8-hours dark | Light intensity was not reported.

EPA requires: 16 hours light/8 hours
dark); OECD requires 12 -16 hours

photoperiod.
Feeding Animals were not fed during
testing. T T T T T T
EPA/OECD requires: No feeding
during the study i
Recovery of chemical - -.. 95.2% of nominal Based on mean-measured test
] : sample recovery (Table 3, p. 21).
Level of Quantitation T 1 2.16 ppm a.i. :
Level of Detection Not reported.

Positive control {if used, indicate | N/A
the chemical and concentrations}

_Other parameters, if any : N/A
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Data Evaluation Report on the Acute Toxicity of XDE-750 (Aminopyralid) to Larvae of the Northern

Leopard Frogs (Rana pipiens)
PMRA Submission Number {........... 1

EPA MRID Number 462358-16

2. Observations:

Table 2: Observations

Criteria

Details

Remarks/C riteria

Parameters measured including the
sub-lethal effects/toxicity symptoms

Mortality and sub-lethal effects

Observation intervals

0; 24, 48, 72, and 96 hrs

(EPA/OECD requires: minimally
every 24 hours)

Were raw data included? -

Yes, sufficient

Other observations, if any

N/A

IL RESULTS AND DISCUSSION:

A. MORTALITY:

Afier 96 hours of exposure, mortality was 0% in control and mean-measured 95.2 ppm a.i. treatment
group. The NOEC and 1.Cy, values based on mortality were 95.2 and >95.2 ppm a.i., respectively.

Table 3: Effect of XDE-750 (Aminopyralid) on Mortality of Northern Leopard Frog Larvae (Rana pipiens).

oy » .
96-Hour Mean- gt]::'lt‘:)tf 24 Hours 48-72 Hours 96 Hours
(ll;“a.s“;f‘éa“" ‘Study | No % No | % No %
ominal Conc.) ' Dead | Mortality | Dead | Mortality | Dead | Mortality
Negative Control 30 0 0 0 0 ‘ 0 0
95.2 (100) 30 0. 0 ) 0 0 0 0
NOEC (mortality) 95.2 ppm a.i.
LCys (95% C.1) >95.2 ppm a.i.
Positive control, if
used
mortality: N/A* N/A N/A N/A N/A N/A N/A
LCyy: :
¥ N/A = Not Applicable
. Page 9 of 12
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Data Evaluation Report on the Acute Toncnty of XDE-750 (Aminopyralid) to Larvae of the Northern
Leopard Frogs (Rana pipiens)
PMRA Sybmission Number {........... }

EPA MRID Number 462358-16

B. NON-LETHAL TOXICITY ENDPOINTS:

After 96 hours of exposure, sub-lethal effects were 0% in control and mean-measured 95.2 ppm a.i. -

treatment group. The NOEC value based on sub-lethal effects was 95.2 ppm a.i.

Table 4. Sub-Lethal Effeci of XDE-750 (Aminopyralid) on Northern Leopard Frog Larvae (Rana pipiens).

used % sub-lethal
effect: ECy:

Treatment, Observation Period

ppm 2.1, Endpoint at Endpoint at Endpoint at Endpoint at

96-Hour Mean- -

24 Hours . - 48 Hours 72 Hours 96 Hours
.|| Measured and : 4

(Nominal Conc.) - | o4, Affected! % Affected % Affected - % Affected

Negative control No abnormalities No abnormalities No abnormalities No abnormalities
detected detected detected detected

95.2 (100) No abnormalities No abnormalities No abnormalities No abnormalities
detected detected detected detected

NOEC (sub-lethal) | 95.2 ppm a.i.

LOEC (sub-lethal) | >95.2 ppma.i.-

EC,, >95.2 ppm a.i.

Positive control, if | N/A* N/A N/A N/A

' % Affected is the number of larvae exlubmng symptoms/number of survwmg larvae x 100.

- 100% mortality
* N/A = Not Applicable

C. REPORTED STATISTICS:

Statistical Method: All statistical analyses were performed wsually because no mortality or sub-lethal
effects werc observed during any observation period in the control or treatment group.

96-Hour

LCSQ. >100 ppm al.
Probit Slope:-N/A
.NOEC: 100 ppm a.i.
LOEC: >100 ppm a.i.
Endpoints affected: None

95% C.I: N/A
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Data Evaluatlon Report on the Acute Tonclty of XDE-750 (Ammopyrahd) to Larvae of the Northern
Lcopard Frogs (Rana pipiens) v
PMRA Submission Number {........... } EPA MRID Number 462358-16

D. VERIFICATION OF_STATIS’I"ICAL RESULTS:

Statistical Method: The 96-hour LC50, NOEC and LOEC were visually determined due to a lack of
mortality or sub-lethal effects in the control or treatment group. '

96-Hour S

LCy: >95.2 ppma.i. 95% C.L: N/A
Probit slope: N/A

NOEC: 95.2 ppm a.i.

LOEC: >95.2 ppm a.i.

Endpoints affected: None

E. STUDY DEFICIENCIES:

This study was conducted as a limit test using one nominal treatment level (100 ppm a.i.) using a US EPA
non-guideline species, Northern Leopard Frog (Rana plpxens) The test protocol was based on US EPA
guideline §72-1a and was in compliance with the Good Laboratory Standards outlined by the US EPA (40

" CFR Part 160). All deficiencies/deviations from §72-1a were considered to be minor and did not affect
the validity or acceptability of this study. However, because the study was performed usmg a non-
guideline species, the study is classified as SUPPLEMENTAL.

F. REVIEWER’S COMMENTS:

The reviewer’s conclusions were identical to those of the study authors.

G. CONCLUSIONS:

This study is scicntifically sound but does not fulfill U.S. EPA guideline §72-1(a) because it was
performed using a non-guideline species. Consequently, the study is classified as SUPPLEMENTAL.
This study provides information that maybe useful for future risk assessment purposes. Based on the
results of this study, XDE-~750 (Aminopyralid) is categorized as practically non-toxic to larvae of the
Northern Leopard Frogs (Rana pzpzens) on an acute tox1c1ty basis.

96-Hour .

LC5>95.2 ppm a.i. _ : 95% C.I: N/A
Probit Slope: N/A

NOEC: 95.2 ppm a.i.

LOEC: >95.2 ppm a.i,

Endpoints affected: None
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Data Evaluation Report on the Acute Toxicity of XDE-750 (Aminopyralid) to Larvae of the Northern
Leopard Frogs (Rana pipiens)
PMRA Submission Number {........... 3 EPA MRID Number 462358-16

III. REFERENCES:

ASTM. Standard Gmde for Conducting Acute Toxicity Tests on Test Materials with Fxshes Macromvertebrates
and Amphibians. Designation: E 729-96. Approved 10 May, 1996.

EPA-FIFRA. Environmental Protection Agency. Hazard Evaluation Division, Standard Evaluation Procedure:
Acute Toxicity Test For Fish. EPA-540/9-85-006. June 1985.

U.S. Environmental Protection Agency. Office of Pesticide and Toxic Substances. Pesticide Assessment
Guidelines, Subdivision E, Hazard Evaluation: Wildlife and Aquatic Organisms. Guideline 72-1, Acute
Toxicity Test For Freshwater Fish. EPA-540/9-87-198. December 1986.

OECD. OECD Guidelines for Testing of Chemicals, Method 203, “Fish, Acute Toxicity Test”, ISBN 92-64-1222 1-_
4. Adopted July, 1992, '

Official Journal of the European Communities. European Economic Community (EEC) Method C.1. Acute
Toxicity for Fish. ISSN 0378-6978. December 1992.

Environmental Protection Agency- FIFRA GLPS; Title 40 CFR Part 160- Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA), Good Laboratory Practice Standards Final Rule.

OECD Series on Principles of Good Laboratory Practice and Compliance Monitoring, Number 1. OECDPrinciples
on Good Laboratory Practice (as rewsed in 1997) ENV/MC/CHEM(98)17

EC Directive 99/11/EC of 8 March 1999 (OJ No. L 77/8-21, 23/3/1999)
Dow AgroSciences LLC, Test Substance Assay Certlficate TSN102319, Lot Number F0031-143. 26 March 2003.

Certificate of Analysis . FA & PC Number 023243, TSN102319. 6 November 2002.
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Data Evaluation Report on the Acute Toxncnty of XDE-750 (Ammopyrahd) to Freshwater Invertebrates -
Daphnia magna :
PMRA Submission Number{........ } EPA MRID Number 462358-17

EXECUTIVE SUMMARY:

The 48-hour acute toxicity of XDE~750 (aminopyralid) to'\the water flea, Daphnia magna, was studied under
static conditions. Daphnids were exposed to the test material at nominal concentrations of 0 (negative control)
and 100 ppm a.i.; mean-measured concentrations were <6 (LOQ, negative control) and 98.6 ppm a.i.

After 48 hours, no immobilization or sub-lethal effects were observed in the control or mean-measured 98.6
ppm a.i. treatment group. The 48-hour LC;/EC50 was >98.6 ppm a.i., which categorizes XDE-750
(aminopyralid) as practically non-toxic to the water flea (Daphnia magna) on an acute toxicity basis. The 48-
hour NOEC and LOEC levels were 98.6-and >98.6 ppm a.i., respectively.

This study is scientifically sound and fulfills U.S. EPA guideline §72-2a for an acute toxicity study with
freshwater invertebrates. This study is classified as Acceptable.

Results Synopsis

Test Organism Age (eg. 1* instar). <24 hdurs old
Test Type (Flow-through, Static, Static Renewal): Static

48-Hour

LC/ECsy: >98.6 ppm a.i. 95% C.I.: N/A
Slope: N/A

NOEC: 98.6 ppm a.i.

LOEC: >98.6 ppm a.i.

Endpoints affected: None

L MATERIALS AND METHODS

GUIDELINE FOLLOWED: The study protocol was based on procedures outlined in U.S. EPA-FIFRA
Standard Evaluation Procedure 540/9-85-005 Pesticide Assessment
Guidelines Subdivision E, Hazard Evaluation: Guideline 72-2; OECD
guideline No. 202 Daphnia sp., Acute Immobilization Test, Part 1, EC
Directive 91/414 Annex I 8.2.5; and Official Journal of the European
Communities, Method C.2. Acute Toxicity for Daphnia. Deviations from
§72-2a included:

. 1. The storage conditions of the test material were not reported.
2. -1t was not reported whether or not the test vessels were aerated during the exposure period.

3. The haraness (150 mg/L as CaCO;) was higher than reccommended (40-48 mg/L as CaCQ,). -

These deviations did not affect the acceptability or the validity of the study.

' Page2of 9
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Data Evaluation Report on the Acute Toxiéity of XDE-750 (Aniinopyralid) to Freshwater Invertebrates -
Daphnia magna ‘
PMRA Submission Number{........} EPA MRID Number 462358-17

COMPLIANCE: Signed and dated GLP, No Data Confidentiality, and Quality Assurance statements were
’ provided. This study was conducted in compliance with the U.S. EPA-FIFRA GLPs,
Title 40 CFR Part 160, OECD Principles of GLP (1997), and the EC Commission

Directive 99/11/EC (1999).
A. MATERIALS:
1. Test Material XDE-750 (Aminopyralid)
Description: Solid
Lot No./Batch No.:  F0031-143
Purity: : 94.5%
Stabﬂiiy of Compound

Under Test Conditions: The stability of the test substance under test conditions was verified by
) _ analytical determination at O and 48 hours. Recoveries were 98.2% of
nominal concentrations at 0 hours and 98.5-99.4% at 48 hours (Table 3, p
22).
: )
OECD requires water solubility, stability in water and light, pX,, P, and vapor pressure of the test
compound. The OECD requzrements were not reported..

Storage conditions of
test chemicals: Not reported.

2. Test organism:

Species: ' Daphnia magna (Straus)
Age at test initiation: Neonates, <24 hours old
Source: In-house laboratory cultures.

B. STUDY DESIGN:
1. Experimental Conditions
a) Range-finding Study: Definitive test concentrations were based upon results of a range-finding

test. The 48-hour range-ﬁndmg test concentrations were 25.0, 50.0, and 100 ppm a.i with a dilation
water control. No effects were observed at any of the dose levels.

b) Deﬁnitivc Study: Limit test.

Page 3 of 9
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Data Evalaation Report on the Acute Toxicity of XDE-750 (Aminepyralid) to Freshwater Invertebrates -
Daphnia magna

PMRA Submission Number{........ } EPA MRID Number 462358-17
Table 1. Experimental Parameters
: | Remarks
Parameter Petals |- - -7 T T T T T T
) . o Criteria
Acclimation period: v Continuous laboratory Daphnids were not fed d\iring the
’ cultures were maintained. test.
Conditions: (same as test or not) Same as test
Feeding: _ Daphnia cultures were fed 4 | _ _ . . _ _|
’ume;/week with a mixture of | gpy requires 7 day minimum
Ankistrodesmus convolutus . acclimation period. No feeding during
(algae) and YCT trout chow study.
(yeast-ceraphyll trout).
Health: (any mortality observed) Not specified .
. _ L ]
Duration of the test 48 hours ‘
. EPA requires 48 hours
Test condition - static/flow through Static
Type of dilution system (for flow NA e e e ]
through method) ‘ | EPA requires consistent flow rate of 5 -
. : N/A . 10 volumes/24 hours, meter systems
Renewal rate (for static renewal) . calibrated before study and checked
: ' twice daily during test period .
It was not reported whether or
L not the test vessels were ™ | . o e
Aeration, if any acrated during the exposure
period.
Test vessel
Material: (glass/stainless steel) Glass jars . ——— e — = = — — ]
Size: 250 mL EPA requires: size 250 ml or 3. 9L
Fill volume: - 200 mL Sl 200 m!
Source of dilution water: The dilution water was city
» water (prior to municipal
treatment) from Lake Huron,
The water was limed and
flocculated with ferric .
chloride, filtered (sandand p———————— —— —
carbon), pH-adjusted, and EPA requires saft reconstituted water
| UV-irradiated. or water from a natural source, not
dechlorinated tap water.
Pagedof 9




Data Evaluation Report on the Acute Toxicity of XDE-750 (Aminopyralid) to Freshwater Invertebrates -
Daphnia magna

PMRA Submission Number{........ } EPA MRID Number 462358-17
_ Remarks
Parameter Details - T T T T T T T T T T
Criteria
Water parameters: '
: ) The hardness (150 mg/L as CaCQO,)
Hardness 150 mg/L as CaCO, was higher than recommended (40-
pH v 6.2-7.6 - 48 mg/L as CaCQO,). The pH (6.2-
Dissolved oxygen 8.6-8.7 mg/L (>97%) 7.6) ranged lower than
{ Temperature 19.9-20.6°C : recommended (7.2-7.6). ]
Total Organic Carbon =~ - - <1000 ng/mL - T
Particulate matter <LOD (total suspended solids) | £PA requires:
Metals - | <LOD (See Table 1, p. 20) hardness: 40 - 48 mg/L as CaCO;
Pesticides <LOD (See Table 2, p. 21) PH:7.2-7.6 :
Chlorine : <LOD -Temperature: 20°C (measured
' continuously or if water baths are
used, every 6 hr, may not vary >
rc
Dissolved oxygen:
Static: > 60% during I*' 48 hr and
. . - > 40% during 2™ 48 hr
- Flow-through: 260%
Number of replicates '
Solvent control: Nao e e e ]
Negative control: 3
Treatments: _ . 3
Number of organisms per replicate ' : The biomass loading rate was not
Solvent control: N/A ~ specified.
Negative control: 10/replicate, 3reps./level ;}; - '; ;a; jl—l— 1—" ]
. : requires ent levels plus
Treatments: _ 10/replicate, 3reps./level control with a miimum of 20 daphnid
per treatment. Biomass loading rate
Jorstatic <0.8g/Lat s 17T, <0.5
gL at > 17T; flow-through: < 1
g/L/day.
Page 5 of 9
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Data Evaluation Report on the Acute Toxicity of XDE-750 (Aminopyralid) to Freshwater Invertebrates -
Daphnia magna ' '

PMRA Submission Numbery{........} EPA MRID Number 462358-17

Remarks
Parameter S Details 0T T T T T T T T T T
' Criteria
Treatment concentrations L
nominal: 0 (negative control) and 100
ppm a.i. '
measured: <6 (LOQ, negative control)
and986ppmai. . 2 [ T T T T T T T T T T
EPA requires a geometric series
with each concentration being at
- least 60% of the next higher one.
Solvent (type, percentage, if used) N/A ' J
EPA reéx_lirés solvents not to exceed 0.5
mlL/L for static tests or 0.1 mL/L for
[flow-though tests.
Lighting 16 hours light/8 hours dark The light intensity ranged from
L Ll860-1970 lux.
—————————— .
EPA requires 16 hours light, 8 hours
dark.
Stability of chemical in the test systém Stable, based on mean Analyzed concentrations were v
analytical recoveries from 0 98.2% of nominal concentrations at
and 48 hours: 0 hours and 98.5-99.4% at 48
‘ hours.
Recovery of chemical 98.2-99.4% of nominal
Level of Quantitation 6 ppma.i.
Level of Detection Not reported
Positive control {if used, indicate the N/A
chemical and concentrations}
Other parameters, if any N/A
Page 6 of 9
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Data Evaluétion Report on the Acute Toxicity of XDE-750 (Aminopyralid) to Freshwafer Invertebrates -

Daphnia magna

PMRA Submission Numberd{........ }

EPA MRID Number 462358-17

2. Observations:

Table 2: Observations

Remarks ,
Criteria Details = [ ————————=——77 77
Criteria
Parameters measured Immobility and sub-lethal effects
including the sublethal
effects i
Observation intervals After 24 and 48 hours
Were raw data included? Yes, sufficient
Other observations, ifany | N/A

II. RESULTS AND DISCUSSION

A: MORTALITY:

After 48-hours of exposure, mortality was 0% in the negative control and the mean-measured 98.6 ppm a.i.
. treatment group. The 48-hour ECs; was >98.6 ppm a.i. and the NOEC for mortality/immobility was 98.6 ppm

a.i.

Table 3: Effects of XDE-750 {Aminopyralid) on Mortality/Immobilization of Daphnia magna,

Treatment, ppm a.i. Observation Period
‘Meamredand 24 Hours 18 Hours
(Nominal) Concn. No. Dead % Affected No. Dead % Affected
Dilution Water Control | 0 0. 0 Q
98.6 (100) o 0 0 0
NOEC, ppm a.i. 986 |
JLOEC, ppm a.i. >98.6
ECy (with 95% C1), | >98.6
ppm a.i.

B. SUB-LETHAL TOXICITY ENDPOINTS:

After 48-hours of exposure, all sufviving daphnids were reported to be normal in the negative control and
mean-measurced 98.6 ppm a.i. treatment group.
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Data Evaluation Report on the Acute Toxicity of XDE-750 (Aminopyralid) to Freshwater lnvertebrates -
Daphnia magna 4
PMRA Submission Number{........ } - EPA MRID Number 462358-17

C. REPORTED STATISTICS

Statistical Method: The EC”, NOEC, and LOEC values were determined visually due to the lack of any
treatment-related effects.

" 48-Hour
LCWEC4: >98.6 ppmai. 95% C.L: N/A
Slope: N/A ’ .
NOEC: 98.6 ppm a.i.
LOEC: >98.6 ppm a.i.
Endpoints affected: None

D. VERIFICATION OF STATISTICAL RESULTS:

Statistical Method: The EC, NOEC, and LOEC values were determined visually due to the lack of any
treatment-related effects.

48-Hour - :
LCWECs: >98.6 ppm a.i. 95% C.I.: N/A
Slope: N/A
NOEC: 98.6 ppm a.i.
LOEC: >98.6 ppm a.i. -
Endpoints affccted: None
" E. STUDY DEFICIENCIES:
All deviations from U.S. EPA guideline §72-2a were considered minor and did not affect validity or
acceptability this study.
F. REVIEWER’S COMMENTS:

The revicwer’s conclusions were identical to those of the study authors’.

This definitive test was performed as a limit-test; nominal 100 ppm a.i. based on the results of a preliminary
range-finding study. ,
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Data Evaluation Report on the Acute Toxicity of XDE-750 (Aminopyralid) to Freshwater Invertebrates -
Daphnia magna - ’ v
PMRA Submission Number rf........ } : : EPA MRID Number 462358-17

G. CONCLUSIONS:

This study is scientifically sound, fulfills U.S. EPA guidelinc §72-2a, and is classified as Acceptable. Based :
. on the results of this study, XDE-750 (aminopyralid) is categorized as practically non-toxic to the water flea,
Daphnia magna, on an acute toxicity basis.

48-Hour
LC,/ECs,: >98.6 ppm a.i. 95% C.I: N/A
Slope: N/A ‘
NOEC: 98.6 ppm a.i.
LOEC: >98.6 ppm a.i.
Endpoints affected: None
1. REFERENCES:

EPA-FIFRA. Environmental Protection Agency. Hazard Evaluation Division, Standard Evaluation Procedure:
- Acute Toxicity Test for Freshwater Invertcbrates. EPA~540/9-85-005.

Environmental Protection Agency, Office of Pesticide aﬁd Toxic Substances. Pesticide Assessment Guidelines,
Subdivision E, Hazard Evaluation: Wildlife and-Aquatic Organisms, Guideline 72-2, Acute Toxicity Test For .
Freshwater Aquatic Invertebrates. EPA-540/09-87-198.

Organization for Economic Cooperation and Development. OECD Guideline for Testing of Chemicals. Method
202,  Daphnia sp., Acute Immobilization Test, Part 1. ISBN 92-64-12221-4.

European Community (EC) Directive 91/414 Annex I 8.2.5.

Official Journal of the European Communities. (EEC) Method C. 1 Acute Toxicity Test for Daphnia. ISSN 0378-
6978. 29 December 1992,

Environmental Protection Agency-FIFRA GLPS; Title 40 CFR Part 160-Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA), Good Laboratory Practice Standards, Final Rule.

OECD Series on Principles on Good Laboratory Practice and Compliance Monitoring, Number 1. OECD
Principles  on Good Laboratory Practice (as revised in 1997) ENV/MC/CHEM (98)17.

EC Directive 99/11/EC of 8 March 1999 (OJ No. L 77/8-21, 23/3/1999).

Dow AgroScicnces LLC, Test Substance stmbuuon Certificate. TSN 102319, Dow AgroSciences LLC,
Indianapolis, Indiana. 23 October 2000. :

Certificate. of Analysis for Test Substancé, TSN 102319. Lab Report Number DECO GL-AL MD-2000-005682,
Analytical Services Laboratory, The Dow Chemical Company. 25 October 2000.

Product Technology Information Platform (PTIP) Database. Dow AgroSciences LLC, Indianapolis, Indiana.
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DP Barcode: D301682 ‘ MRID No.: 462358-18

6. STUDY PARAMETERS:

Scientific Name of Test Organism: Crassostrea virginica

Age or Size of Test Organism: Mean valve height: 39 = 4 mm (similar age)
Definitive Test Duration: 96 hours
Study Method: Flow-through

- Type of Concentrations: Mean-measured

7. CONCLUSIONS

In this 96- hour flow-through acute ECs, test with an estuarine/marine mollusk, the Eastern
oyster (Crassostrea virginica) was exposed to XR-750 Technical (Synonym: XDE-750;
aminopyralid) at nominal treatment concentrations of 0 (negative and solvent controls), 13,
22, 36, 60, and 100 ppm a.i. Mean-measured treatment concentrations were <1.2 (<LOQ;
negative and solvent controls),12, 21, 31, 50, and 89 ppma. i. with recoveries of 84-97% of
nominal.

No mortalities or sublethal effects were observed during the test. Shell growth was
inhibited 12% in the 89 ppm a.i. treatment group compared to the pooled control. Mean

~ shell growth in the 12, 21, 31, and 50 ppm a.i. treatment groups were slightly higher than
the pooled control. No statistically-significant reductions in shell growth compared to the
pooled control were identified. The NOEC is 89 ppm a.i. and the 96-hour EC,, is >89
ppm a.i. Because the mean measured concentration was only 89% of nominal at the 100
ppm level XR-750 Technical (aminopyralid) is classified as slightly toxic to the Eastern
oyster (Crassostrea virginica) on an acute toxxclty basis.

This study is scxennﬁcally valid and fulfills the requirements of an acute toxicity test with an
estuarine/marine mollusk [§72-3(b)]. This study is classified as Acceptable.

EAD Conclusion:

This study is scientifically sound and is classified as acceptablé. The 96-hour EC,, and NOEC of
aminopyralid to the Eastern oyster were > 89 ppm a.i. and 89 ppm a.i., respectively.

Results Synopsis

ECg: >89 ppm a.i. - 95% C.I: N/A

Slope: N/A
NOEC: 89 ppm a.i.

ANA\N




DP Barcode: D301682 ' _ ' _ MRID No.: 462358-18

LOEC: >89 ppm a.i.

8. ADEQUACY OF THE STUDY:
“A. Classification: Core

B. Rationale: The guideline deviation was considered to be minor and did not impact the
acceptability or validity of the study. Missing information should be provided to U.S. EPA
EFED. '

C. Repairability: N/A

9. BACKGROUND:

'10. GUIDELINE DEVIATIONS:

-1 The total organic carbon in the dilution water was not reported.
2. The mean measured concentration at the highest nominal concentration was only
89%. o :

11. SUBMISSiON PURPOSE: This study was submitted to provide data on the toxicity of

XR-750 Technical (Aminopyralid) to an estuarine/marine mollusk for the purpose of chemical
registration. o A

12. MATERIALS AND METHODS:

A. Test Organisms

Species ‘
Preferred species are the Pacific oyster Crassostrea virginica
(Crassostrea gigas) and the Eastern oyster
(Crassostrea virginica)

Mean valve height

25 - 50 mm along the long axis : 39+ 4 mm_
Supplier o Circle C Oysters
Ridge, Maryland
Are all oysters from same source? - . Yes
3
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DP Barcode: D301682

MRID No.: 462358-18

Are all oysters from the same year class?

_B. Source/Acclimation

Acclimation Period

Minimum 10 days » 13 days
Wild caught oi-ganisms were

quarantined for 7 days? 'N/A
Were there sigus of disease or injury? No*

If treated for disease, was there no sign

of the disease remaining during the 48

hours prior to testing? N/A
Amount of pengheral shell grdwth ‘ _
removed prior to testing 3-5 mm

Feeding during the acclimation
Must be fed to avoid stress.

Supplementary algal dlets of Tetraselmus
maculata. .

Pretest Mortality _
<3% mortality 48 hours prior to testing

<1% mortality during the 7 days prior to
testigg.

C. Test System

Source of dllutlon water
Natural unfiltered seawater from an
uncontaminated source.

Natural unfiltered seawater collected
directly from the Cape Cod Canal,
Bourne, Massachusetts. :

Does water support test animals without

weekly range: <6 %o

observable signs of stress? Yes
Salinity
30-34 %o (parts per thousand) salinity,

32-33%0

VG-
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~ MRID No.: 462358-18

Water Temperature
15-30°C, consistent in all test vessels

20-21°C

pH

7.2-8.0

Dissolved Oxygen
260% throughout

5.6-7.8 mg/L. (>60% saturation)

- Total Organic Cgrbon

Not reported

Test Aquaria
Should be constructed of glass or stainles:

steel. ’

Glass, 49.5 x 25.5 x 29 om,
18-L fill volume

Type of Dilution System ,
Must provide reproducible supply of
toxicant '

Constant-flow serial diluter

Flow rate
Consistent flow rate

6.0 turnovers/aquarium/day, or
5.25 L/oyster/hr.

Was the loading of organism such that
each individual sits on the bottom with
water flowing freely around it?

Yes; study authors reported that oysters

were spaced equidistant from one another
with valve inflow openings facing toward
the flow of water. ’ '

Photoperiod

16 hours light, 8 hours dark with a

16 hours light, 8 hours dark | transition period
Solvents

Not to exceed 0.5 mL/L

~D. Test Design

Dimethylformamide, 0.5 mL/L

WS
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Range Finding Test
If EC;, >100 mg/L with 30 or more

oysters, then no definitive test is required.

MRID No.: 462358-18

A flow-through 96-hour range-finding
study was performed at 0 (dilution water
contral), 2.6, 6.4, 16, 40, and 100 ppm
a.i. By 96 hours, the reduction in shell

| growth was 16, 14, 13, 13, and 42% in

the 2.6, 6.4, 16, 40, and 100 ppm a.i.

treatment groups, respectively, compared

to the control.

Nominal Concentrations of Definitive
Test

Control & 5 treatment levels;

each conc. should be 60% of the next
highest conc.; conc. should be in a geo-
metric series

0 (negative and solvent controls), 13, 22,
36, 60, and 100 ppm a.i.

Number of Test Organisms
Minimum 20 individual per test level and in
each control

40 oysters/level, divided into two
replicates with 20 oysters each

Test organisms randomly or impartially'

assigned to test vessels? Yes
Biological observations made every 24 ‘
hours? ‘ Yes

Water Parameter Measurements

1. Temperature _ ‘
Measured hourly in at least one
chamber ‘

2. DO and pH
- Measured at beginning of test and
every 48 h in the high, medium, and
low doses and in the control

1. Measured daily in each aquarium and
continuously in one 100 ppm a.i. replicate
vessel.

2. Measured daily in each aquarium.
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Was chemical analysis performed to
determine the concentration of the test
material at the beginning and end of the
test? (Optional) -

Yes
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13. REPORTED RESULTS:

A. General Results

Quality assurance and GLP
compliance statements were
included in the report? Yes.
Control Mortality
Not more than 10% of control organisms : v
may die or show abnormal behavior. No mortality occurred.
Control Shéll Deposition Negative Control: 2.7 + 1.3 mm (mean
Must be at least 2 mm. . | SD); . ,
- Solvent Control: 2.6 + 1.1 mm (mean +
SD).
Recovery of Chemical | Based on QC samples prepared at each
sampling interval at fortification levels of
10.0, 40.0, and 100 ppm a.i. and analyzed
concurrently with the test samples,
_recoveries ranged from 90.4 to 120% of
nominal (Table 2, p. 24). ‘
Raw data included? - ‘ Yes '
Signs of toxicity (if any) were
described? Yes

XN
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Shell Growth
" Negative — 40, 0 2713 ---
(dilution water) -
Control ’
Solvent Control | — 40 0 26+1.1 ’ —
Pooled Control —_ 40 0 . 27+£016 . —
13 12 40 0 2911 -0
2 | oa | 40 0 2912 0
36 31 40 0 310091 0
60 50 40 0 2811 | 0
100 | 89 40 0 24£10 12

Limit of quantitation = 1.1-1.2 mg a.i/L

No mortalities or sub-lethal effects were observed during the test. Shell growth was

. reduced 11% in the 89 ppm a.i. treatment group compared to the pooled control, but not
statistically significant. The shell growth in the 12, 21, 31, and 50 ppm a.i. treatment
groups were similar to the controls. No significant reductlons in shell growth compared to
the pooled control were identified.

B. Statistical Results

The EC,, was estimated based on a visual inspection of the terminal growth data. The
NOEC was determined using the Williams’ test. All toxicity values were detemnned in
terms of the mean-measured concentratxons

EC,,: >89 ppm a.i. . 95%CIL:N/A
Slope: N/A

NOEC: 89 ppm a.i.

LOEC: >89 ppm a.i.
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14. VERIFICATION OF STATISTICAL RESULTS:.

Shell deposition data satisfied the assumptions of normality and homogeneity of variances.
William’s test revealed no significant differences between treatment and pooled control.
Statistical analyses were performed using TOXSTAT software. Reductions in shell
deposition did approach 50%, so the ECy, value was visually determined to be greater than
the highest treatment concentration. All tox1c1ty values were determmed in terms of the
mean-measured concentrations.

- ECyp: >89 ppm a.i. 9_5% CIL:N/A
Slope: N/A ' ‘
NOEC: 89 ppm a.i.

LOEC: >89 ppm a.i.

15. REVIEWER'S COMMENTS:

The reviewer’s conclusions were identical to the study authors. The EC,, was >89 ppm a.i,,
which categorizes XR-750 Technical (Aminopyralid) as slightly toxic to the Eastern oyster
[72-3(b)] on an acute toxicity basis.

The oysters in each test aquarium were fed supplemental feedings of algae (Te etraselmus
maculata) at a rate of 107 cells/mL three times da11y (p. 13).

This study was conducted in accordance w1th U.S. EPA Good Laboratory Practice
Regulations with the exception of the routine water screening analyses (p. 3). Signed and
dated GLP, No Data Confidentiality, and Quality Assurance statements were provided.

EAD comments:
This study is scientifically sound and is classified as acceptable. This study was done using US
EPA Guideline § 72-3(B) with minor deviations which did not impact the acceptibility or validity
of the study. The EPA reviewer clas31ﬁed this study to be acceptable and core, and it fulfills OPP
guideline requirement.
No amendments to the DER are required. .
16. REFERENCES:
ASTM. 2000. Standard practice for conducting acute toxicity tests with fishes,
microinvertebrates, and amphibians. Standard E-729-96. American Society for Testing and

Materials, 100 Barr Harbor Drive, West Conshoken, PA 19428. -
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Benoit, D.A., etal. . 1982. A continuous flow mini-diluter system for toxicity testing. Water
Research. - 16:457-464.

Rand, G.M. and S.R. Petrocelli. 1985. Fundamentals of Aquatic Toxicology. Hemisphere
Publishing Co., New York.

Sokal, RR., and F.J. Rohif. 1981. Biometry. 2™ Edition. W.H. Freeman and Company, New
York. 859 pp. ‘

U.S. EPA. 1982. Office of Pesticide Programs. Pesticide Assessment Guidelines. Subdivision
E, Hazard Evaluation: Wildlife and Aquatic Organisms. EPA-540/9-85-024. October
1982. U.S. Environmental Protection Agency, Washington, D.C.’

Uus. EPA. 1985. Standard evaluation procedures for acute toxicity test for estuarine and marine
organisms (Mollusc 96-hour flow-through shell deposition study). EPA-540/9-85-011.
June 1985. Emended August 1990.

U.S. EPA. 1985. Office of Pesticide Programs. Pesticide Assessment Procedure for Acute
’ Toxicity Test for Estuarine and Marine Organisms (Mollusc 96-hour flow-through shell
deposition study). EPA-540/9-85-011. June 1985. U.S. Environmental Protection
Agency, Washington, D.C, '

U.S. EPA. 1989. Federal lnsecticide, Fungicide, and Rodenticide Act (FIFRA); Good
Laboratory Practice Standards; Final Rule (40 CFR, Part 160); FR: 8/17/89; pp. 34052.
U.S. Environmental Protection Agency, Washington, D.C.

U.S. EPA. 1996. Office of Prevention,; Pesticides and Toxic Substances. Ecological Effects Test
Guideline, OPPTS 850.1025. Oyster Acute Toxicity Test (Shell deposition). “Public
Draft”. EPA 712-C-96-115. April 1996. U.S. Environmental Protection Agency,
Washington, D.C. ‘

Williams, D.A. 1971. A test for differences between tfeatment means when several dose levels
are compared to a zero dose control. Biometrics 27:103-117.

Williams, D.A. 1972. A comparison of several dose levels with a zero control. Biometrics
28:519-531. ‘ ' '
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17. OUTPUT OF REVIEWER’S STATISTICAL VERH“ICATION:
Shell Deposition (mm; 96 hours) i
File: 5818gd Transform: NO TRANSFORMATION

ANOVA TABLE

Between ‘ 5 0.779 0.156 : 3.391
Within (Error) s 0.370 0.046
Total 13 1.149

Critical F value = 3.69 (0.05,5,8)
Since F < Critical F FAIL TO REJECT Ho:All groups equal

Shell Deposition (mm; 96 hours) '
File: 5818qgd Transform: NO TRANSFORMATION

BONFERRONI T-TEST - . TABLE 1 OF 2 . Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 GRPS 1&2 POOLED. 2.650 2.650 .

2 12 2.950 2.950 -1.615

3 21 2.850 2.850 -1.077

4 . 31 3.150 3.15¢0 -2.692

5 50 2.800 2.800 -0.808

6 89 2.350 2.350 1.615
Bonferroni T table value = 2.90 (1 Tailed Value, P=0.05, df=8,5)

Shell Deposition (mm:; 96 hours)

File: 5818gd Transform: NO TRANSFORMATION
BONFERRONI T-TEST - TABLE 2 OF 2 . . Ho:Control<Treatment
NUM OF Minimum Sig Diff % of - DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 GRPS 182 POOLED 4 _
2 _ 12 2 0.538 20.3 -0.300
3 21 2 0.538 20.3 -0.200
4 31 2 0.538 20.3 -0.500
5 50 2 0.538 20.3 ~0.150
6 89 2 0.538 20.3 0.300
Shell Deposition (mm; 96 hours) .
File: 5818gd Transform: NO TRANSFORMATION

13
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" WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED . ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 GRPS 1&2 POOLED 4 2.650 2.650 2.850
2 12 2 2.950 2.950 2.850
3 21 2 - 2.850 2.850 2.850
4 : 31 2 3.150 ' 3.150 2.850
5 50 2 2.800 2.800 -~ 2.800
6 89 2 2.350 2.350 2,350
Shell Deposition (mm; 96 hours)
File: 5818qd - Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS . FREEDOM
GRPS 1&2 POOLED 2.850
12 2.850 1.074 1.86 k=1, v=8
21 2.850 1.074 1.96 =2, v=8
31 2.850 1.074 2.00 k= 3, v= 8
50 2.800 0.805 2.01 = 4, v= 8
89 2.350 1.611 2.02 k= 5, v=8

'8 = 0.215
Note: df used for table values are approximate when v > 20.

14
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ACUTE LC,, TEST WITH AN ESTUARINE/MARINE ORGANISM
§72-3(C) - SHRIMP PMRA DACO: 9.4.2

1. CHEMICAL: Aminopyralid ~ BC Code No.: 005100

2. TEST MATERIAL: XR-750 Techmca.l (Syn. XDE-750 Tech. ) 1 94.5%

3. CITATION:

\

Author: Machado, MW, -
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"Under Static Conditions
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Laboratory: Springborn Smithers Laboratories
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‘Wareham, Massachusetts 02571-1075
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6. STUDY PARAMETERS:

Scientific Name of Test Organism: Americamysis bahia

Age or Size of Test Organism: <24 hours old
Definitive Test Duration: 96 hours
Study Method: Static

Type of Concentration: Mean-measured

7. CONCLUSIONS:

The 96-hour acute toxicity of XR-750 (Synonym: XDE-750; Aminopyralid) to the saltwater
mysid, Americamysis bahia, was studied under static conditions. Mysids were exposed to
the test material at nominal concentrations of 0 (negative and solvent controls), 13, 22, 36,
60, and 100 ppm a.i.; mean measured concentrations were <1.2 (<LOQ; controls), 14, 22,
36, 59, and 100 ppm a.i.. During the 96-hour test, no mortalities or sub-lethal effects were
observed in the controls or treatment groups. The 96-hour LCs, value was > 100 ppm

a.i., which categorizes XR-750 (Aminopyralid) as practically non-toxic to the saltwater
mysxd Americamysis bahia, on an acute toxicity basis. Based on mortality and sublethal
effects, the NOEC and LOEC values were 100 and > 100 ppm a.i., respectively.

This study is scientifically valid and fuifills the requirements of an acute LCs, test with an
estuarine/marine organism (Subdivision E, §72-3(C) [mysid]). This study is classified as
Acceptable.

EAD Conclusion:

This study is scientifically sound and is classified as acceptable. The 96-hour LC,, value
was > 100 ppm a.i. Based on mortality and sublethal effects, the NOEC and LOEC values
were 100 and > 100 ppm a.i., respectively. '

Results Synopsis

‘96-Hour: : '

LCs: > 100 ppm a.i. 95% C.I.: N/A
. NOEC: 100 ppm a.i. '
- LOEC: >100 ppm a.i.

Endpoints affected: None

AP
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8. ADEQUACY OF THE STUDY:
A. Classification: Core

B. Rationale: The guideline deviations were considered to be minor and did not impact
the acceptability or validity of this study.

C. Repairability: N/A

9. BACKGROUND:

-10. GUIDELINE DEVIATIONS:

1. The prétest mortality/health of the mysids was not reported. .
2. Tt was not reported if all test mysids were from the same year class.
3. The test vessel overall and fill volumes (1L and 900 ml, reSpec_tively) were smaller

than recommended (3.9L and 2-3L, respectively) for the test species.

11. SUBMISSION PURPOSE: This study was submitted to provide data on the toxicity of
XR-750 (aminopyralid) to mysids for the purpose of chemical registration. .

12. MATERIALS AND METHODS:

A. Test Organisms

Species .
Preferred species are Americamysis bahia, Americamysis bahia
Penaqeus setiferus, P. duorarun, P. aztecus
and Palaemonetes sp.

Age - . : '
Juvenile (< 24 hours old) mysids should be <24 hours old
used g
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Supplier

Juveniles were collected from in-house
laboratory cultures. The original brood
stock was obtained from Aquatic '
BioSystems, Inc., Ft. Collins, Colorado.

All shrimp are from same source?

Yes

Al shrimp are from the same year
class? :

Not reported

B. Source/Acclim:ition

Acclimation Period

Minimum 10 days Continuous
Wild caught organisms were |
quarantined for 7 days? N/A

Were there signs of disease or injury? None reported
¥f treated for disease, was there no sign

of the disease remaining during the 48

hours prior to testing? R N/A

Feeding

for 24 hours before the beginning of the
test if organisms are over 0.5 g each.

No feeding during the study and no feeding

Live brine shrfmp (Artemia salina
nauplii) was provided twice daily during
acclimation and once daily during testing.

Mysids should be fed throughout the study.

" Pretest Mortality _
<3% mortality 48 hours prior to testing

Not reported

e
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C. Test System

Source of dilution water

Soft reconstituted water or water froma
natural source, not dechlorinated tap water

MRID No.: 462358-19

Natural seawater collected directly from
the Cape Cod Canal, Bourne,
Massachusetts, filtered (20- and 5-
micron), and adjusted for salinity by

Does water support test animals without

addition of laboratory well-water. .

Yes

observable signs of stress'._’

Salinity -

30-34 %o (parts per thousand) for marine
(stenohaline) shrimp and 10-17 %o for
estuarine (euryhaline) shrimp, weekly
range <6 %o

21%o

Water Temperature
Approx. 22+ 1 °C

24-25°C

pH

8.0-8.3 for marine (stenohaline) shrimp,
7.7-8.0 for estuarine (euryhaline) shrimp,
monthly range <0.8

6.8-7.9

Dissolved Oxygen
Between 60 and 105% saturation. If

needed, aerate prior to introduction of
chemical.

6.2-8.1 mg/L (>60%)

Total Organic Carbon
Should be <5 mg/L in reconstituted
seawater

<2.0 mg/L. (February 2002)
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Test Aquaria
1. Material:

Glass or stainless steel

2. Size:
19.6 L is acceptable for organisms >
0.5 g (e.g. pink shrimp, white shrimp,
and brown shrimp), 3.9 L is acceptable
for smaller organisms (e.g. mysids and
grass shrimp).

3. Fill volume:
15 L is acceptable for organisms > 0.5
g, 2-3 L is acceptable for smaller
organisms,

Glass beakers (1 L) filled with
approximately 900 mL of test water.

Type of Dilution System
Must provide reproducible supply of

toxicant

Static

Flow Rate

meter systems calibrated before study and
checked twice daily during test period

Consistent flow rate of 5-10 vol/24 hours,

N/A

Biomass Loading Rate
Static: < 0.8 g/l at < 17°C, < 0.5 g/L at >
17°C; flow-through; < 1 g/L/day
/A for mysids)

N/A for mysids

Photoperiod
16 hours light, 8 hour_s dark

16 hours light; 8 hours dark, sudden
transitions from light to dark were
avoided.

Solvents ,
Not to exceed 0.5 mL/L for static tests or
0.1 mL/L for flow-through tests

Dimethylformamide, 0.10 mL/L

D. Test Design

A
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Range Finding Test
If LCy, >100 mg/L with 30 shrimp, then no

definitive test is required.

The 96-hour range finding studies
included two static studies each with a
different age class (<24 hours old and 5-6
days old; 10 mysids/level and control).
The XDE-750 test concentrations were 0
(negative control), 0.10, 1.0, 10, and 100
ppm a.i.. By 96 hours, no mortalities or
adverse effects were observed in the
treatment groups and controls of both
tests.

Nominal Concentrations of Definitive
Test .

Control & 5 treatment levels;

a geometric series in which each
concentration is at least 60% of the next
higher one.

0 (negative and solvent controls), 13, 22,
36, 60, and 100 ppm a.i.

Number of Test Organisms
Minimum 20/level, may be divided among
containers

20 mysids/level, divided into two
replicates of 10 mysids each.

Test organisms randomly or lmpartlally

assigned to test vessels? - Yes ‘
Biological observations made every 24
hours? ' Yes

Water Parameter Measurements

1. Temperature
Measured constantly or, if water baths
are used, every 6 hrs, may not vary

2. DO and pH
Measured at beginning of test and ever
48 h in the high, medium, and low
doses and in the control

>1°C - -

1. Measured daily in each aquarium and
continuously in one negative control
replicate.

2. Measured daily in each test vessel.

N
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Chemical Analysis

needed if solutions were aerated, if
-chemical was volatile, insoluble, or known
to absorb, if precipitate formed, if
containers were not steel or glass, or if
flow-through system was used

" Analytical determination of test substance

was performed on samples collected from

- each test vessel at the beginning and end

of the test.

13. REPORTED RESULTS:

. A. General Results

Quality assurance and GLP
compliance statements were
included in the report?

Yes

Recovery of Chemical

98-110% of nominal based on mean-
measured recoveries from the test
vessels, 93.5-102% of nominal, based on

| quality control samples run concurrently

with the test samples.

Control Mortality
Not more than 10% of control organisms

may die or show abnormal behavior.

0% mortality was observed in the

‘| negative and solvent controls.

Raw data included?

Yes

| Signs of toxicity (if any) were described?

Yes
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ND=Not detected; LOQ = 1.2 ppm a.i.

During the 96-hour test, no mortalities or sub-lethal effects were observed in the treatment
or control groups. '
B. Statistical Results

Statistical Method: The 96-hour LC,,, NOEC, and LOEC were estimated by visual
interpretation of the mortality and clinical observation data.

96-Hour:

LC,: > 100 ppm a.i.
NOEC: 100 ppm a.i. |
LOEC: >100 ppm a.i.

Endpoints affected: None

14. VERIFICATION OF STATISTICAL RESULTS: -

1 95% C.L: N/A

Negative _Cbntrol ND 20 0 -0 0 0
Solvent Control - ND 20 0 0 0 0
13 14 20 0 0 0 0
22 22 20 0 0 0 0
36 36 20 0o | o 0 0
60 59 20 0 0 0 0
100 100 20 0 0 0 0

Statistical Method: The 96-hour ’LCSO,‘ NOEC, and LOEC were visually determined due to a

- lack of mortality and sub-lethal effects in the controls and treatment groups.

N\
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96-Hour:

LCyy: > 100 ppm a.i. 95% C.L: N/A
NOEC: 100 ppm a.i. : '
LOEC: >100 ppm a.1. _

Endpoints affected: None

15. REVIEWER'S COMMENTS:

The reviewer’s conclusions were 1dent1cal to those of the study author.

Based on the LC,, value (>100 ppm a.i.), XR. -750 (Syn. XDE-750;, Ammopyrahd) is
categorized as practically non-toxic to saltwater mysxds (Americamysis bahia) on an acute
toxicity ba51s

This study was conducted in accordance with USEPA (40 CFR Part 160) Good Laboratory
Practice Regulations. Quality Assurance and No Data Confidentiality Stdatements were
included. :

EAD comments:

This study is scientifically sound and is classified as acceptable. This study was done using US
©EPA Guideline § 72-3(C) with minor deviations which are not considered to affect validity of the
study. The EPA reviewer classified this study to be acceptable and core, and it fulfills OPP
guideline requirement.

16. REFERENCES

ASTM. 2000. Standard practice for conducting acute toxicity tests with fishes,
microinvertebrates, and amphibians. Standard E729-96. American Society for Testing and
Substances, Barr Harbor Drive, West Conshocken, PA. 19428,

APHA, AWWA, WPCF. 1992. Standard Methods for the Exannnatlon of Water and
Wastewater. 18™ Edition, Washington, DC.

Reitsema, L.A. and J.M. Neff. 1980. A recirculating artificial seawater system for the laboratory
culture of (Crustacea, Pericaridae). Estuaries 3: 321-323.

U.S. EPA. Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA); Good Laboratory
Practice Standards; Final Rule (40 CFR, Part 160). U.S. Envirqnmental Protection Agency,

10

N~




DP Barcode: D301682 a MRID No.: 462358-19
Washingfgn, D.C.
U.S. EPA. 1982. Office of Pesticide Programs. Pesticide Assessment Guidelines. Subdivision E,

Hazard Evaluation: Wildlife and Aquatic Organisms. EPA-540/9-85-024. October 1982.
U.S. Environmental Protection Agency, Washington, D.C. ‘

U.S. EPA. 1985. Office of Pesticide Programs. Standard Evaluation Proceduré for Acute
Toxicity Test for Estuarine and Marine Organisms. EPA-540/9-85-010. June 1985. U.S.
Environmental Protection Agency, Washmgton, D.C.

U.S. EPA. 1996. Office of Prevention, Pesticides and Toxic Substances. Ecological Effects Test

Guideline, OPPTS 850.1035. Mysid Acute Toxicity Test. “Public Draft”. EPA 712-C-96-
136. April 1996. U.S, Environmental Protection Agency, Washington, D.C.
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Data Evaluation Report on the acute toxicity of XR-750 Technical (Ammopyralld) to Sheepshead Minnow

(Cyprinodon variegatus)
PMRA Submission Number 2004-0789 ' EPA MRID Number 462358-20
" Data Requirement: PMRADATA CODE 9524
: EPA DP Barcode . D301682

QECD Data Point SO }

EPA MRID 462358-20

EPA Guideline . - 72-3a
Test material: XR-750 Technical ] Purity: 94.5%

Common name: Aminopyralid

Chemical name: [UPAC: 2-pyridinecarboxylic acid, 4-a1mno-3 6-d1chloro
CAS name: Not reported
CAS No.: Not reported
Synonyms: XDE-750

Primary Reviewer: John Marton Signature:

Staff Scientist, Dynamac Corporation “~ Date: 8/4/04

QC Reviewer: Gregory Hess _ Signature: '

Staff Scientist, Dynamac Corporation 4 Date: 10/5/04

Primary Reviewer: Brian D. Kiernan, Biologist Signature; % b é /ZA 6/ ;
OPP/EFED/ERB-IV , Date: 11/22/2004 ;
Secondary Rewcwer(s) 1610 Signature:

PMRA , Date: N/A

Reference/Submission No.:

Company Code:
Active Code:
EPA PC Codc: 005100

Date Evaluation Completed:

CITATION: Machado, M.W. 2002. XDE-750-Acute Toxicity to Sheepshead Minnow (Cyprinodon variegatus)
Under Static Acute Conditions. Unpublished study performed by Springborn Smithers Laboratories, Inc.,
Wareham, Massachusetts. Laboratory Study No. 12550.6191. Study submitted by The Dow Chemical Company,
Midland, Michigan. Experimental start date February 14, 2002 and experimental termination date February 18,
2002. The final report issued April 23, 2002.
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Data Evaluation Report on the acute tonclty of XR-750 Technical (Aminopyralid) to Sheepshead Minnow
(Cyprinodon variegatus) .
PMRA Submission Number 2004-0789 : EPA MRID Number 462358-20

EXECUTIVE SUMMARY:

In a 96-hour acute toxicity study, the Sheepshead Minnow (Cyprinodon variegatus) was exposed 10 XR-750
Technical (Synonym XDE-750 Tech.; aminopyralid) at nominal treatment concentrations of O (negative and
solvent controls) 13, 22, 36, 60, and 100 ppm a.i. under static conditions. Mean-measured concentrations
were <1.2 (<LOQ; negative and solvent controls), 12, 21, 34, 64, and 120 ppm a.i. '

By 96-hours, there were no mortalities or sub-lethal effects observed in either control group or at-any treatment
level. The LC;, was determined to be >120 ppm a.i., which categorizes XR-750 (Aminopyralid) as practically
non-toxic to the Sheepshead minnow (Cyprinus variegatus) on an acute toxicity basis. The NOEC and LOEC
values were determined to be 120 and >120 ppm a.i., respectively.

This study is scientifically sound and fulfills U.S. EPA Guideline §72-3a and is categorized as Acceptable.
~ However, it was conducted using marine salinity. If salinity were to be found to affect the activity of

aminopyralid, a study reflecting estuarine salinity would be necessary to address the salinity difference

between estuannc and marine habitats. :

- EAD Conclusion;

The EAD is in agreement with the conclusion reported by the study author and the EPA reviewer. The 96-hour
LCys and LOEC were >120 mg a.i./L and the NOEC was 120 mg a.i./L based on lack of mortality and sublethal
effects. There were no sublethal effects in this study. This study is scientifically sound and fulfills US EPA
Guideline [§72-3a). Based on the results of 96-hours acute toxicity test, XR-750 (Aminopyralid) is classified as
acutely non toxic to Sheepshead minnow.

This study is classified as acceptable and fulfills guideline requirements for an acute toxicity study with the
Sheepshead minnow (Cyprinodon variegatus) [§72-3(a)]. :

‘Results Synopsis -

Test Organism Size/Age (mean Weight or Length) A representative sample of fish from the test population
(n = 30) had a mean wet weight of 0.38 g (0.20-0.58 g) and mean length of 28 mm (23-32 mm).
Test Type (Flow-through, Static, Static Rencwal): Static -

96-Hour

LCy: >120 ppm ai. 95% C.1: N/A
Slope: N/A :
NOEC:; 120 ppm a.i.

LOEC: >120 ppm a.i.

Endpoints affected: None

I. MATERIALS AND METHODS

GUIDELINE FOLLOWED: The study protocol was based on procedures outlined in the U.S. EPA
FIFRA Guideline 72-3 and OPPTS Draft Guideline 850.1075. Deviations
from U.S. EPA FIFRA Guideline §72-3a included:
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Data Evaluation Report on the acute toxicity of XR-750 Technical (Amixiopyralid) to Sheepshead Minnow

(Cyprinodon variegatus)

PMRA Submission Number 2004-0789

EPA MRID Number 462358-20

1. pH of the treatment tanks was well below recommended for the first 24 hrs (48 hrs for the highest .
treatment level). All treatment levels were below the minimum of 8 0 for marine studies. The sahmty
used in thxs study was for marine systems.

2. The concentrations of chlorine and particulate matter within the dilution water were not reported.

3, Test fish had a mean wet weight of 0.38 g (0.20-0.58 g), which was lower than the EPA
recommended weight range of 0.5-5.0 g.

4, The range ﬁndmg study detetmmed the LD50 to be greater than 100 ppm, thus the deﬁnmve study

was not required.

The deviations were not considered to affect the validity or acceptability of the study.

COMPLIANCE:

A. MATERIALS:
1. Test Material
Description:
Lot No./Batch No. :
Purity.r:

Stability of Compound
Under Test Conditions:

S

Signed and dated GLP, No Data Confidentiality, and Quality Assurance
stdtements were provided.

XR-750 Technical (Synonym XDE-750; Aminopyralid)
Not Reported
F0031-143

94.5%

The stability of the test substance in the dilution water was verified by
analytical determination at 0- and 96-hours. Recoveries from mean-
measured treatment concentrations were from 95-120% of nominal. .
Concurrent quality control samples fortified at 10.0, 40.0, and 100 ppm a.i.
at test initiation (0-hours) and termination (96-hours) had recoveries of
93.7-102% of nominal, :

OECD requires water solubility, stabzllty in water and light, pK,, P,,, and vapor pressure of the test

compound.

Storage conditions of

Water s{)lubility: Not reported

test chemicals: Room temperature in the dark.

2. Test organism:

Species: Sheepshead minnow (Cyprinodon variegatus)

Age at test initiation: Not reported
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Data Evaluation Report on the acute toxicity of XR-750 Technical (Aminopyralid) to Sheepshead Minnow
(Cyprinodon variegatus) :
PMRA Submission Number 2004-0789 EPA MRID Number 462358-20

Weight at test initiation: mean 0.38 g (average of 30 fish); range 0f 0.20-0.58 g
Iéngth at test initiation: mean 28 mm (average of 30 fish); range of 23-32 mm

Source: Aquatic BioSystems, Ft. Collins, Colorado

B. STUDY DESIGN:
L Experimental Conditions

a) Range-finding Study: A preliminary range-finding test was performed at nominal XDE-750
concentrations of 0.0 (negative control) 0.10, 1.0, 10, and 100 ppm a.i. under static conditions (10
fish per control and treatment group). By 96 hours, no mortalities or sub-lethal effects were observed
in the treament groups or the control.

b) Definitive Study: Based on the results from the range-finding test, a 96-hour acute toxicity test

- was conducted under static conditions with nominal XDE-750 concentrations of 13, 22, 36, 60, and
100 ppm a.i. :

Table 1 . Experimental Parameters

Parameter : Details | - _Remarks |
Criteria
Acclimation period: At least 14 days prior to testing.
Conditions: (same as test or not) Same as test
Feeding: Dry commercial flaked food
. provided, ad libitum, dailyexcept [~ — — — — —— — — — — —
48 hours prior to and during | EPA requires: minimum 14 days; no
testing. Jeeding during test OECD requires
BN minimum of 12 days.
Health: (any mortality observed) No mortality was observed 48-
hours prior to testing.
Duration of the test 96 hours ) E
: - — - ——————— = —
EPA/OECD requires: 96 hours
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Data Evaluation Report on the acute toxicity of XR-750 Technical (Aminopyralid) to Sheepshead Minnow

. (Cyprinodon variegatus)

PMRA Submission Number 2004-0789

EPA MRID Number 462358-20

Parameéter Details | I Rgn a_rk_s_ ]
Criteria

Test condition

static/flow through Static

Type of dilution system— for flow N/A

through method.

Renewal rate for static renewal N/A
EPA: Must provide reproducible
supply of toxicant, with a consistent
Slow rate of 5-10 vol/24 hours, and
meter systems calibrated before study
and checked twice daily during test
period

Aecration, if any None reported ‘
'EPA reguires: no aeration; OECD
permits aeration

Test vessel ’

Material: (glass/stainless steel) Glass L “““““““““““

Size: 19.5L (39 x 20 x 25 cm) EPA requires: Size 19 L (5 gal) or 30 x

Fill volume: 5L 60 x 30 cm

; Fill volume: 15-30 L of solution
Source of dilution water The dilution water was natural
filtered seawater from Cape Cod

Canal, Bourne, Massachusetts and
was filtered at 20- and 5-microns.

EPA 1975; Soft reconstituted water or
water from a natural source, not
dechlorinated tap water;

OECD permits dechlorinated tap
water.
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Data Evaluation Report on the acute toxicity of XR-750 Technical (Aminepyralid) to Sheepshead Minnow

(Cyprinodon variegatus) . - v
PMRA Submission Number 2004-0789 EPA MRID Number 462358-20
Parameter . ~ Details | Remarks |
Criteria
Water parameters:™ The dilution water hardness was
Hardness ' Not reported not measured.
pH . ‘ 6.8-7.9
Dissolved oxygen 5.0-8.2 mg/L (>60%)
Total Organic Carbon <20 mg/L (February 2002) Hardness and pH T
. . EPA requires hardness of 40-48 mg/L
Particulate Matter Not reported as CaCO; and pH of 7.2-7.6; 8.0-8.3
Jor marine-stenohaline fishes, 7.7-8.0
M : Jfor estuarine-euryhaline fishes;
etals ‘ Not detected monthly range <0.8. OECD alIows/
C ‘ hardness of 10-250 mg/L as CaCO;
Pesticides { Not detected “and PH between 6 and 8.5.
. Dissolved Oxygen
Chlorine Not reported Renewal: >60% during 17 48 hrs and >
40% during 2™ 48 hrs
Temperature 21-23°C Flow-through: >60% through out test.
. OECD reguires at least 80%
{ Salinity for marine or estuarin 33-35%0 saturation value.
species} : Temperature
‘ EPA requires 22 + 1 C for
Intervals of water quality DO, pH, salinity, and temperature | €suarine/marine. OECD requires
mweasurement were%etenninetﬂ daily P range of 21 - 25 C for bluegill and 13-
: 17 C for rainbow trout.
Temperature was also Salinity
continuously measured in the 30-34 % (parts per thousand) salinity, |
solvent control. weekly range < 6 %
- EPA water quality
measured at beginning of test and
every 48 hours )
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Data Evaluation Report on the acute toxicity of XR-750 Technlcal (Aminopyralid) to Sheepshead anow

(Cyprinodon variegatus)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-20

Parameter Detais | 1 Remarks
' Criteria
Concentration of test material; - The 96-hour mean-measured
Nominal: ’ 0 (negative and solvent controls) concentration recoveries ranged
13, 22, 36, 60, and 100 ppm a.i. from 95 to 120% of the nominal
Measured: <12 (<LOQ; negative and solvent | _ _. . __ _ _ _ _ _ _ _|

controls) 12, 21, 34, 64, and 120
ppm a.i.

EPA/OECD requires: Control and five
treatment levels. Each conc. should be
60% of the next highest conc., and
should be in a geometric series

Solvent (type, percentage, if used) Dimethylformamide; 0.50 ppm
EPA requires: ' Not to exceed 0.5 mL/L
Jor static tests or 0.1 mL/L for flow-
through tests; OECD requires solvent ,
exceed 100 mg/L.
Number of fish/replicates:
Negative control: 10 fish
Solvent Control: 10 fish - == — =
EPA: > 10/concentration;
. | OECD reguires at least 7
Treated: 10 fish/treatment Jisheoncentration
Biomass loading rate Not reported N
" | Static: <0.8g/L at <17°C, s0.5g/L
at> 17°C; flow-through: < ! g/L/day;
OECD requives maximum of 1 g fish/L
Jor static and semi-static with higher
- rates accepted for flow-through
Lighting 16-hours light/8-hours dark,
sudden transitions from lightte |~ —— —— ———— — — 7]
dark were avoided EPA requires: 16 hours light/8 hours
dark}; OECD requires 12 -16 hours
Photoperiod.
Feeding Animals were not fed during
testngg. @~ =020 [T —— === 7
EPA/OECD requires: Na feeding
during the study
Page 7 of 12
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Data Evaluation Repbrt on the acute toxicity of XR-750 Technical (Aminopyralid) to Sheepshead Minnow
(Cyprinodon variegatus)

PMRA Submission Number 2004-0789 EPA MRID Number 46235'8-20

Parameter Details | '} R imﬂ'kf_ R
Criteria
Recovery of chemical 93.7-103% of nominal Based on QC matrix fortifications
‘ analyzed concurrently with the test

samples (Table 2, p. 22). ’

‘Level of Quantitation 1.2 ppm a.i.

Level of Detection Not reported

Positive control {if used, indicate N/A

the chemical and concentrations}

Other parameters, if any N/A

2, Observatiohs:
Table 2: Observations

Criteria Details _Remarks/Criteria

Parameters measured including the | Mortality and sublethal effects

sublethal effects/toxicity symptoms | :

Observation intervals 0, 6, 24, 48, 72 and 96 hours of

exposure T T T T T T T T

EPA/OECD requires: minimally every
24 hours .

Weré raw data included? | Yes, sufficient

Other observations, if any N/A

II. RESULTS AND DISCUSSION:

A. MORTALITY:

By 96-hours, there were no mortalities in the control or the treatment groups. The LCy, LOEC, and NOEC
values based on mortality were reported to be >120, >120, and 120 ppm a.i., respectively.

Page 8 of 12

\‘\\



Data Evaluation Report on the acute toxicity of XR-750 Technical (Aminopyi-alid) to Sheepshead Minnow
(Cyprinodon variegatus) ; ,
PMRA Submission Number 2004-0789 S EPA MRID Number 462358-20

Table 3: Effect of XR-750 (Aminopyralid) on Mortality of Sheepshéad minnow (_C_}prinodon variegatus).

Treatment, No. of . Observation Period

o ppmai, Fish at | 9% H

9 Hour Mean- | o :rt?)tf 0-24 Hours 48-72 Hours ours

Measured and smdy | No. | % No. | % No. %

(Nominal Conc.) Dead | Mortality | Dead | Mortality | Dead | Mortality
Negative control 10 0 0 0 0 0 0
Solvent_ control 10 0 0 (U 0 0 0
12 (13) 10 0 0 0 o 0 0
21(22) 10 0 0 0 0 0 0
34 (36) 10 0 0 0 0 0 0
64 (60) 10 0 0 0 0 0 0
120 (100) 110 0 0 0 0 0 0
NOEC (mortality) 120 ppm a.i.
LCy (95% C.1) | >120 ppm a.i.
Positive control, if
used - : )
mortality: NA | NA N/A N/A N/A NA | Na
LCy:

B. NON-LETHAL TOXICITY ENDPOINTS:

By 96-hours, no sub-lethal effects were observed in the control or the treatment groups. The NOEC and
LOEC values based on sub-lethal effects were 120 and >120 ppm a.i., respectively.

Table 4. Sub-Lethal Effects of XR-750 (Aminopyralid) on Sheepshead minnow (Cyprinodon variegatus).

Treatment, ‘ Observation Period |
_ ppmai, Endpoint at Endpointat |  Endpoint at Endpoint at
96 Hour Mean- | . 0-24 Hours 48 Hours T2H 96 Hours
Measured and sl -
{Nominal Conc.) % Affected ‘ % Affected - % Affected % Affected
Negative control | AN AN AN AN
Solvent control | AN AN AN AN
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Data Evaluation Report on the acute toxicity of XR-750 Technical (Aminopyralid) to Sheepshead Minnow
(Cyprinodon variegatus) . ‘ .
PMRA Submission Number 2004-0789 EPA MRID Number 462358-20

Treatment, ' , Observation Period

ppm a.i.,
96 Hour Mean-
Measured and

(Nominal Conc) | . o Affected "% Affected % Affected % Affected

Endpoint at Endpoint at "~ - Endpoint at Endpoint at
0-24 Hours 48 Hours 72 Hours 96 Hours

12 (13) AN

AN
AN
AN

2122y

34 (36)

61 (60)

2BEEE
1BEEE
2BREE

120 (100) AN

NOEC (sublethal) | 100 ppm a.i.

LOEC (sublethal) | >100 ppm a.i.

ECsy >100 ppm a.i.

Positive control, N/A N/A _ | N/A N/A
ifused % : ' '

sublethal effect:
‘ ECy: ,
AN = Appeared Norma

C. REPORTED STATISTICS:

Statistical Method: The 96-hour LCy, NOEC, and LOEC were visually determined, due to the lack of
treatment-related mortality or sub-lethal effects at any treatment level.

96-Hour :

LCsy: >120 ppmaa.i. 95% C.I1:N/A
Slope: N/A

NOEC: 120 ppm a.i.

LOEC: >120 ppm a.i.

‘Endpoints affected: None
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Data Evaluation Report on the acute toxicity of XR-750 Technical (Ammopyralld) to Sheepshead Minnow
(Cyprinodon variegatus)
PMRA Submission Number 2004-0789 EPA MR]D Number 462358-20

D. VERIFICATION OF STATISTICAL RESULTS:

Statistical Method: The LCs, based on mortality and the NOEC and LOEC values based on mortality and sub-
lethal effects were determined visually due to a lack of treatment related effects at any level during the
definitive exposure period.

96-Hour '

LCs: >120 ppm a i, 95% C.I.: N/A
Slope: N/A ’
NOEC: 120 ppm a.i.

LOEC: >120 ppm a.i.

Endpoints affected: None

E. STUDY DEFICIENCIES:

A representative sample of fish from the test population (n = 30) had a mean terminal wet weight of 0.38 g
{0.20-0.58 g), which was lower than the EPA recommended weight range of 0.5-5.0 g. Additionally, the pH
of the treatment tanks was well below recommended for the first 24 hrs (48 hrs for the highest treatment
level). All treatment levels were below the minimurs of 8.0 for marine studies. The salinity used in this study
was for marine systems. .

All of the deficiencies were considered to be minor and did not effect the vahdny or aoceptablhty of the
definitive test.

F. REVIEWER’S COMMENTS:
Results of the reviewer’s statistical verification were identical to thosc of the study authors.

This study was conducted under marine conditions. If salinity were to be found to affect thé activity of
aminopyralid, a study reflecting estuarine salinity would be necessary to address the salinity dlﬂ’erence ,
between estuarine and marine habitats. .

-EAD comments:

After review of the study data and the US EPA DER, the EAD reviewer is in agreement with the conclusion A
reached by the US EPA. Deficiencies mentioned above were cons1dcred minor and did not impact the results of the
study. .

No amendments to the DER are recommended.
G. CONCLUSIONS:
This study is scientifically sound and fulfills U.S. EPA Guidelines [§72-3a]; therefore it is categorized as
CORE. Based on the results of the 96-hour acute toxicity test, XDE-750 (Aminopyralid) is categorized as
practically non-toxic to the Sheepshead minnow (Cyprinus variegatus) on an acute toxicity basis. The 96-hour

LCs and LOEC value was >120 ppm a.i. and the NOEC was 120 ppm a.i. based on a lack of mortality and
sub-lethal effects.
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Data Evaluation Report on the acute toxicity of XR-750 Technical (Aminopyralid) to Sheepshead Minnow
(Cyprinodon variegatus)

PMRA Submission Number 2004-0789 ‘ _ EPA MRID Number 462358-20
- 96-Hour
LCs: >120 ppm a. 1 95% C.1.: N/A
Slope: N/A '

NOEC: 120 ppm é.i. ’ ‘ | : ‘ \
LOEC: >120 ppm a.i. . o : :
Endpoints affected: None

IL REFERENCES:

APHA, AWWA, WPCF. 1992. Standard Methods for the Examination of Water and Wastewater, 18" Edition,
Washington, D. C

ASTM. 1998. Conducting acute toxicity tests with ﬁshes, macroinvertebrates, and amphibians. Standard E729-
96,. American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshocken, PA 19428,

" U.S.EPA. 40 CFR, Part 160. Federal Insecticide, Fungicide, and Rodenticide Act; Good Laboratory Practice
Standards, Final Rule. U.S. Environmental Protecuon Agency, Washington, D.C.

U.S. EPA. 1982. Ofﬁce of Pesticide Programs. Pesticide Assessment Guldehnes Subdivision E, Hazard
Evaluation: Wildlife and Aquatic Organisms. EPA-540/9-85-024. October 1982. U.S. Environmental
Protection Agency, Washington, D.C.

U.S. EPA. 1985. Office of Pesticide Programs. Standard Evaluation Procedures for Acute Toxicity Test for
Estuarine and Marine Organisms. EPA-540/9-85-010 June 1985. U.S. Environmental Protection Agency,
Washington, D.C.

U.S. EPA. 1996. Office of Prevention, Pesticides and Toxic Substances. Ecologlcal Effects Test Guideline, OPPTS
850.1075. Fish Acute Toxicity Test, Freshwater and Marine. “Public Draft”. EPA 712-C-96-118. April 1996.
U.S. Environmental Protection Agency, Washmgton_, D.C.
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Data Evaluation Report on the Toxicity of XDE-750 (Ammopyralld) to the Early Life Stage of Fathead

Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-21

Common name; Aminopyralid

§ CAS No.: 150114-71-9

PMRA DATA CODE

Data Requirement: 9.5.3.1
EPA DP Barcode D301682
QECD Data Point :
EPA MRID - 462358-21
EPA Guideline §72-4a
Test material: XDE-750 Purity: 94.5%

_ Chemical name: TUPAC: 4-amino-3 6-dnchloropynd1ne-2-carboxyhc acid
CAS name: 2-pyridinecarboxylic acid, 4-

amino-3,6-dichloro

Synonyms: Aminopyralid, XR-750, X660750

Primary Reviewer: Gregory Hess
Staff Scientist, Dynamac Corporation

Signature;
Date: 9/30/04

QC Reviewer: Teri Myers Signature: .
Staff Scientist, Dynamac Corporation Date: 10/11/04

< . Mj
Primary Reviewer: Brian D. Kiernan, Biologist Signature: // :
OPP/EFED/ERB-1V Date: 11/24/2004
Secondary Reviewer(s): 1610 Signature:
EAD, PMRA Date: N/A
Company Code
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EPAPC Code 005100

Date Evaluation Completed:

CITATION: Marino, T.A., E.L. McClymont, A M. Yaroch, C.A. Hales, and L.G. McFadden. 2002. XDE-750:
Toxicity to the Early Life Stages of the Fathead Minnow, Pimephales promelas Rafinesque. Unpublished
study performed by Toxicology & Environmental Research and Consulting, The Dow Chemical Company,
Midland Michigan, and sponsored by Dow AgroSciences, LLC, Indianapolis, Indiana Laboratory Project No:
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Data Evaluation Report on the Toxicity of XDE-750 (Aminopyralid) to the Early Life Stage of Fathead
Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-21

EXECUTIVE SUMMARY:

The chronic toxicity of XDE-750 (Aminopyralid) to the early life-stage of Fathead Minnow (Pimphales
promelas) was evaluated under flow-through conditions for 36 days (4~day hatch period and 32-day post-hatch
period). Fertilized eggs/embryos (100 embryos/treatment), approximately 17-24 hours old, were exposed to
XDE-750 (Aminopyralid) at nominal concentrations of 0 (negative and solvent controls), 0.780, 1.30, 2.16,
3.60, 6.00, and 10.0 ppm a.i.. Mean-measured concentrations were <0.09 (<LOQ, controls), 0.708, 1.36, 2.44,
3.89, 6.71, and 11.4 ppm a.i:, respectively (equivalent to 90.5-114% of nominal concentrations).

Embryos began hatching between Days 2 and 5, and 288% hatch occurred in the control (93% pooled
control) and all treatment groups by Day 4 (day 0 post-hatch; Appendix F, p. 46). Hatching was verified to be
complete on Day 5 in all control and treatment groups. Day-to-mean hatch was 3.3 and 3.0 days in the
negative and solvent controls, respectively, and 3.3, 3.0, 3.3, 3.0, 2.5, and 2.8 days for. the mean-measured
0.706, 1.36, 2.44, 3.89, 6.71, and 11.4 ppm a.i. treatment groups, respectively. Based on study authors’
statistical analysis of the days-to-mean-hatch treatment data compared to the pooled control, the NOEC for
time-to-hatch was 11.4 ppm a.i. Hatching success was not statistically-reduced at any treatment level
compared to the pooled control (Table 7, p. 33). Hatching success by Day 5 averaged 91 and 99% for the
negative and solvent control groups, respectively, and 96, 99, 93, 97, 92, and 89% for the mean-measured
0.706, 1.36, 2.44, 3.89, 6.71, and 11.4 ppm a.i. treatment groups, respectively. The NOEC for hatchmg
success was 11.4 ppm a.i.

Day 36 survival of minnow larvae was statistically-reduced at the 2.44 ppm a.i. treatment levels compared
to the pooled control (Table 7, p. 33). At Day 36 (study termination), survival was 85.1 and 87.8% in negative
and solvent control groups, respectively, and 90.6, 81.7, 58.2, 16.1, 0.0, and 0.0% in the 0.706, 1.36, 2.44,
3.89, 6.71, and 11.4 ppm a.i. treatment groups, respectively. All hatched larvae died at the 6.71 and 11.4 ppm
a.i. treatment levels by Days 28 and 14 (24 and 10 days post-hatch), respectively. The NOEC for larval
survival was 1,36 ppm a.i.

Statistically-significant treatment-related sub-lethal signs of toxicity were reported at the mean-measured
2.44 through 11.4.ppm a.i. treatment levels (based on % normal compared to abnormal and dead larvae at test
termination; Table 7, p.-33). Sub-lethal (abnormal) effects included pale coloration, immobility,
deformed/underdeveloped body, and scoliosis. However, actual effects were not specified for each treatment
level. The NOEC for sub-lethal effects was 1.36 ppm a.i. based on the study authors’ statistical analysis
(reviewer was unable to statistically verify these results because the replicate data assessed by the study authors
were not reported).

Terminal length and wet weights were significantly reduced in the mean-measured 2.44, 3.89, 6.71, and
11.4 ppm a.i. treatment groups compared to pooled control groups (Table 7, p. 33). Terminal lengths were
14.03 and 13.85 mm in the negative and solvent control groups, respectively, and 13.17, 13.89, 12.85, and
9.47 mm in the 0.706, 1.36, 2.44, and 3.89 ppm a.i. treatment groups, respectively. Terminal wet weights
(blotted dry) were 41.42 and 38.71 mg in the negative and solvent control groups, respectively, and 36.60,
39.91, 28.80, and 8.73 mg in the 0.706, 1.36, 2.44, and 3.89 ppm a.i. treatment groups, respectively. Growth
measurements were not determined for the 6.71 and 11.4 ppm a.i. treatment groups (0% survival). The NOEC
for growth was 1.36 ppm a.i.

This chronic-toxicity study is scxentlﬁmlly sound, but it does not fulfill the guideline requirements for a
fish early life-stage study (§72-4a) with the Fathead minnow because replicate data for days-to-mean hatch and
sub-lethal effects were not submitted and could not be verified by the reviewer. Consequently, this study is
classified as SUPPLEMENTAL because it provides information that is useful for risk assessment purposes..
Sublmssmn of these data may allow the study to be upgraded .

EAD Conclusion:

The EAD is in agreement with the conclusion reported by the study author and the EPA reviewer. Based on
parental dry weight, total length and sublethal effects the NOEC for XDE-750 (Annnopyrahd) were 1.36 ppm ai.,
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Data Evaluation Report on the Toxicity of XDE-750 (Ammopyrahd) to the Early Life Stage of Fathead
Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789 ' EPA MRID Number 462358-21

1.36 ppm a.i. and 1.36 ppm a.i., respectxvely These were the most sensmve endpoints. Tlns study is classxﬁed as
acceptable for use in a risk assessment.

Results Synopsis

Test Organism Size/Age (mean Welght or Length): Newly-fertilized embryos, approx. 17-24 hours old
Test Type (Flow through, Static, Static Renewal): Flow-through

Hatch success (Day §) .
NOEC: 11.4 ppm a:i.
LOEC: >11.4 ppm a.i.

Time to hatch (days-to-mean-hatch)
NOEC: 11.4-ppm a.i.
LOEC: >11.4 ppm a.i.

Post-hatch (larval) survival (%; Day 36) , . ' ' s
NOEC: 1.36 ppm a.i. o
LOEC: 2.44 ppm a.i.

Wet weight (Day 36)
NOEC: 1.36 ppm a.i.
LOEC: 244 ppm a.i.

Length (Day 36)
NOEC: 1.36 ppm a.i.
LOEC: 2.44 ppma.i.

Sub-lethal effects (% normal larvae)
NOEC: 1.36 ppm a.i.
LOEC: 2.44 ppm a.i.

Most Sensi_tivé Endpoint(s): Larvae survival, wet weight, length, and sub;lethal effects.

L. MATERIALS AND METHODS

GUIDELINE FOLLOWED: The study protocol was based on the following guidelines: U.S. EPA-
: FIFRA Standard Evaluation Procedure EPA-540/86-138, Fish Early Life-
Stage Test (1986) and OECD Guidelines for Testing of Chemicals, Method
210, “Fish, Early-Life Stage Toxicity Test, (1992). Deviations from U.S.
EPA Guideline §72-4a included:

“The flow-splitting accuracy and the frequency of inspection of the diluter system were not reported.

"The day that larvae were released from the incubation cups into the test vessels was not reported.

The reviewer was unable to statistically verify the endpoints days-to~mean hatch (time-to-hatch), time

to swim-up and percent normal larvae (Day 36) because the raw data analyzed by the study authors

were not reported.

4. The hardness of the water (53-73 CaCO,/L) was higher than the recommended 40-48 CaCO3/L The
pH range of 6.9-8.2 was greater than the recommended 7.2-7.6.

W=
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Data Evaluation Report on the Toxicity of XDE-750 (Aminopyralid) to the Early Life Stage of Fathead
Miunow (Pimphales promelas)
EPA MRID Number 462358-21

L s S —

PMRA Submission Number 2004-0789

Because replicatc data for days-to-mean hatch and sub-lethal effects were not reported and conclusions
based on this endpoint could not be verified by the reviewer, this study is classified as SUPPLEMENTAL
because it provides information that is useful for risk assessment purposes. All other deviations were

considered minor.

Storage conditions of
test chemicals:

COMPLIANCE: Signed and dated Quality Assurance, and No Data Confidentiality claims
statements were provided. The study was conducted following the Good
Laboratory Practice Standards of the US EPA Title 40 CFR Part 160 (Final
Rule), OECD ENV/MC/CHEM (98) 17, and EC Directive 99/11/EC
(1999; OJ No. L 77/8-21, 23/31/1999),
A. MATERIALS: :
1. Test Material " XDE-750 ( 2-pyridinecarboxylic acld, 4-am1no—3 6-dxchloro)
Description: Solid
Lot No./Batch No. ; Lot No. F0031-143, TSN 1023 19
Purity: 94.5%
Stability of Compound: Relatively consistent concentrations of XDE-750 (Aminopyralid) were

recovered from the test solutions sampled from all treatment levels on Days
0,7, 14, 21, 28, and 36, with reviewer-calculated high-low ratios of 1.02-
1.22 (Table 3, pp. 29). Mean-measured recoveries were 90.5-114% of
nominal treatment concentrations.

Room temperature

OECD requires water solubility, stability in water and light, pK,, P, and vapor pressure of the test
compound. OECD requirements were not reported.

Physico-chemical properties of XDE-750:

Parameter Values Comments
Water solubility at 20 °C : ‘
pH ,5 18.85 g cmpd/100 g H20 Preliminary data -
pH7 17.7 100 ¢ H20 Preliminary data
pH 9 18.5 g cmpd/100 g H20 Preliminary data
Vapor Pressure at 25 °C 1.94 x 10-10 mm Hg
UV absorption 270 nm
- pKa ' 2.56
Log Kow N/A

2. Test organism:

Species: Fathead minnow, Pimephales promelas
: Age/embryoiiic stage . :
.at test initiation: Newly-fertilized embryos, 17-24 hours post-fertilization
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Data Evaluation Report on the Toxlcnty of XDE-750 (Ammopyralld) to the Early Llfe Stage of Fathead
Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-21

Method of collection : »
of the fertilized eggs:  N/A (purchased); embryos were shipped to the laboratory, typically
' embryos are rolled off of spawning substrates

Source: ‘ Aquatic BioSystems, Inc., Fort Collins, CO
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Data Evaluation Report on the Toxicity of XDE-750 (Aminopyralid) to the Early Life Stage of Fathead
Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789 ‘ "~ EPA MRID Number 462358-21

B. STUDY DESIGN:
1. Experimental Conditions

a. Range-finding study: A range finding study was not performed since this material appeared

" practically non-toxic to aquatic organisms on an acute basis (LC5/ECs, >100 mg/L). The acute
LCs, value for rainbow trout and Daphnia were reported to be >100 mg/L (1,2). The OECD
Guidelines for Testing of Chemicals, Method 210, “Fish, Early Life Stage Toxicity Test”, states
that concentrations of the substance higher than the 96 hour LC, or 10 mg/L, whichever is
lower, need not be tested. Based on this information, the definitive study was set with the highest
nominal test concentration at 10.0 mg XDE-750/L (ppm a.i.).

b. Definitive Study

Table 1: Experimental Parameters

Remarks
Parameter Details B
: Criteria
Parental acclimation, if any ' : Embryos were spawned on
Period: " Not reported, parental February 19, 2002; from.
Conditions: (same as test or not) generation maintainéd at number of paired adults not -
Feeding (type, source, amount Aquatic BioSystems, Fort reported (p. 11).
given, frequency): Collins, Colorado, USA - -
Health: (any mortality observed)
Number of fertilized eggs/embryos 100 embryos/treatment,
in each treatment at test initiation divided into 25 8
a embryos/cup, onc r—-—--== =TT
cup/replicate aquaria, with. EPA requires minimum of 20
four replicates/treatment embryos per replicate cup.
: Minimum of 30 fish per treatment
Jor post-hatch exposure
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Data Evaluation Report on the Toxicity of XDE-750 (Ammopyrahd) to the Early Life Stage of Fathead
Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-21

Parametgr

. Details

Remarks

Concentration of test material:

nominal:

- measured:

0 (negative and solvent

" controls), 0.780, 1.30,

2.16, 3.60, 6.00, 10.0 ppm
a.i.

<0.09 (<LOQ, controls),
0.706, 1.36, 2.44, 3.89,
6.71, and 11.4 ppm a.i.

Reviewer-determined
high:low ratios ranged
from 1.02 to 1.22.

‘Meéan-measured
concentrations were
determined at test initiation,
termination, and weekly, and
are provided in Table 3, pp.
29. Mean-measured
recoveries were 90.5-114% of

EPA rvequires a minimum of 5
concentrations and a control, all
replicated, plus solvent control if
appropriate.
- Toxicant conc. must be
measured in one tank at each
toxicant level every week.
- One concentration must -
adversely affect a life stage and
one concentration must not affect
any life stage.
OECD requires 5 concentrations
spaced by a constant factor not

, exceeding 3.2; concentrations of
test substance in solution must be
within + 20% of the mean
measured valies.

Solvent (type, percentage, if used)

Dimethyl formamide
(DMF), 0.085 mL/L

EPA requires that solvent should
not exceed 0.1 ml/L in a flow-
through system. Following
solvents are acceptable:
dimethylformamide, triethylene
glycol, methanal, acetone,
ethanol,
OECD requires that solvent must
have no effect on survival nor

" produce any other adverse
effects;concentration should not
be greater than 0.1 ml/L.

Number of replicates

control:
solvent control:
treatments:

o s

EPA requires 4 replicates per
concentration

EPA/OECD require solvent
control when a solubilizing agent
has been used.
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Data Evaluation Report on the Toxlcnty of XDE-750 (Ammopyralld) to the Early Life Stage of Fathead

Minnow (Pimphales promelas)

PMRA Submission Number 2004-0789

EPA MRID Number 462358-21

Parameter '

Details

Test condition:

static renewal/flow through:
type of dilution system for flow
through method:

flow rate:

renewal rate for static‘rene_wai:

Flow-through

Intermittent-flow
proportional diluter

Approximately 9.4 volume
replacements/day

- NA

A primary feed-stock solution
was prepared weekly and
mixing chambers were used to
dilute the stock solutions with
laboratory dilution water. The
general operation of the diluter
was checked visually at least
two times/day during the test.
The flow-splitting accuracy
and the frequency of
inspection of the diluter
system were not reported.

Intermittent flow proportional
diluters or continuous flow serial
diluters should be used. A
minimum of 5 toxicant
concentrations with a dilution
Jactor not greater)zhan 0.5 and
controls should bz used.

Toxicant Mixing:

1) Mixing chamber is
recommended but not required;
2) Aeration should not be used for
mixing;

3) It must be demonstrated that
the test solution is completely
mixed before intro. into the test
system;

4) Flow splitting accuracy must
be within 10%..

Aecration, if any

None reported. -

Dilution water should be aerated
to insure DO concentration at or .
near 100% saturation. Test tanks
and embryo cups should not be
aerated.

Duration of the test

36days: 4-day hatchihg ’

period and 32-day post- .
hatch period

EPA requires 32 days post-hatch
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Data Evaluation Report on the Toxicity of XDE-750 (Ami

Minnow (Pimphales promelas)

PMRA Submission Number 2004-0789

nopyralid) to the Early Life Stage of Fathead

EPA MRID Number 462358-21

' Remarks
Parameter Details [T - - -~ 77 7]
Criteria
Embryo cups, if used The embryo cups were
_ suspended in a cylindrical
type/material: (glass/stainless Glass cylinders with nylon glass test chamber (8.5 x 8.5
steel) mesh (~360 um) bottoms cm, H x D), which also had a
mesh (~360 um) bottom.
size: 75x85cm (HxD) Flow was directed from the
delivery tubes in and around
fill volume: Not reported the embryos during exposure.
) The cups were removed on
- exposure day 12,
EPA requires 120 ml glass jars
with bottoms replaced with 40
mesh stainless steel or nylon
Screen.
Test vessel
type/material; (glass/stainless
steel) Glass aquaria T T T T T T T T T
size: 15x10x9cm EPA/OECD requires all glass or
fill volume: 850 ml (15-cm depth) glass with stainless steel frame.
Source of dilution water Lake Huron water supplied Results of periodic analyses of
to the laboratory by the selected organic and inorganic
City of Midland Water compounds are provided in
Treatment Plant prior to Table 1-2, pp. 27-28.
municipal treatment, The [~—— — — — — — — — — —
water is sand-filtered, pH- EPA requires natural or
adjusted with gaseous CO,, reconstituted water; natural water
carbon filtered, and UV- shou‘l:f be sten'li;ed M;:Ih UV and
tested for pesticides, he
treated at the laboraftory. metals, and other possigl‘;y
: ’ contaminants.
OECD accepts any water in
which the test species show
control survival at least as good
as presented in SEP.
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,Dath Evaluation Report on the Toxicity of XDE-750 (Aminopyralid) to the Early Life Stage of Fathead

Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789 ‘ EPA MRID Number 462358-21
I
Remarks
Parameter ' Details - T T T T T T T T T
) ‘ : g Criteria
Water parameters: N ' Water hardness range was
, _ higher than recommended.
hardness: © 53-73 mg CaCOy/L The pH range was grcater than
pH: Co ) 6.9-8.2 - h recommended.
TOC: <1000 ppb
dissolved oxygen: 6.3-9.9 mg/L (78-122% : Alkalinity range throughout
saturation) ' : the test was 30-43 mg
temperature: 24.5-25.5°C CaCOy/L. Conductivity range
: throughout the test was 58.7-

, 68.7 pmhos/cm. Residual
salinity (for marine or estuarine chlorine concentration was <1
species): ’ N/A to 7 ppb throughout testing.
other measurements: : |  SeeTable s, p. 31. '
interval of water quality DO, pH, and temperature EPA requires hardness of 40 to
measurements: were recorded on test days 48 mg/L as CaCO; and pH of 7.2

0,7, 14, 21, 28, and 36 in ‘to 7.6 is recommended. DO must
each test and control vessel be measured at each conc. at
with surviving organisms least once a week; .

e ) freshwater parameters in a
Temperature Was also . control and one concentration
measured continuously in must be analyzed once a week.
one test vessel. Alkalinity, Temperature depends upon test
hardness, and conductivity species; should not deviate by
‘were measured test days 0, more than 2°C from appropriate

" 17, 14, 21, 28, and 36 from temperature. _
a control group and one OECD requires DO concentration
exposure group. between 60 - 90% saturation. As

a minimum DO, salinity (if _
relevant) and temperature should
be measured weekly, and pH and
hardness at the beginning and
end of the test. Temperature
should be measured continuously.
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Data Evaluation Report on the TOXlClty of XDE-750 (Ammopyrahd) to the Early Life Stage of Fathead

Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789 _ EPA MRID Number 462358-21
Remarks
Parameter Details [~~~ T T T T T T 7
y ) Criteria
Post-hatch details;
when the post-hatch penod Day 4, when 290% of -
began: control eggs had hatched
' Number of hatched eggs (alevins)/ All hatched eggs were
treatment released to the test released to the test
chamber: c¢hamber, T T T T —==——
. EPA requives % of embryos that
Day that alevins were released Not reported.  Any P"’Z““ ”"?f ?’/ ’}'l’“”h be 2 50% in
from the incubation cups to the unhatched embryos were each control; % hatch in any
K . . . control embryo cup must be no
test chamber: kept in the incubation cups than 1.6 times that i
1 the hatChed at more . mes tnat in
untl ey > another control cup.
which time they were 4
released.
Post-hatch Feeding: -
start date: Within 2 days following
90% hatching of the
controls
type/source of feed: Live brine shrimp nauplii
(Artemia sp.).
amount given: 200-475 pL, adjusted to
account for losses and
supplemented with green
algae (Selenastrum
capricornutum)
frequency of feeding: 2 times/day (Bﬁne
shrimp), >1 time/day
(green algae). No feeding
“for at least 24 hours prior
to test termination. v
Lighting _ Transitional 16-hour Light intensity was 660-714
‘ light/8-hour dark photo- lux at the middle of the diluter
period. | _@20. ]
EPA/OECD requires: 16 hours
light, 8 hours dark. Light
intensity of 400-800 Lux at
surface. Dim or no lighting
during embryo incubation.
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‘Data Evaluation Report on the Toxicity of XDE-750 (Aminopyralid) to the Early Life Stage of Fathead
Minnow (Pimphales promelas)

PMRA Submission Number 2004-0789 EPA MRID Number 462358-21

: - Remarks
Parameter Details  "'[ " —TTT T—TTT T7
. Criteria
Stability of chemical in the test " Verified by analytical Mean-measured recoveries
system determination on Days 0, were 90.5-114% of nominal
7, 14, 21, 28, and 36. treatment concentrations.
Relatively consistent :
concentrations of XDE- -
750 (aminopyralid) were
recovered, with reviewer-
calculated high-low ratios
of 1.02-1.22 (Table 3, pp.
29). '
Recovery of chemical: 81.5-118% of nominal Based on measured recoveries
‘ S . throughout the exposure
Frequency of measurement: Days 0, 7, 14, 21, 28, and - period. Results from
36 ' standards prepared for
generation of the calibration
LOD: Not reported curve were not reported in
LOQ: 0.09 ppm a.i. terms of ppm a.i. or % of
nominal, only the area
response factors were reported
(Table 4, p. 30).
Positive control {if used, indicate N/A
the chemical and concentrations}
Fertilization success study, if any None conducted (fertilized
o eggs were purchased).
number of eggs used:
on what day the eggs were
removed to check the embryonic
development: ’
Other parameters, if any N/A
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Data Evaluation Report on the Toncnty of XDE-750 (Ammopyralld) to the Early Life Stage of Fathead
Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789 EPA MRID Number 462358—21

2. Observations:

Table 2: Observations
Criteria . Details Remarks/Criteria

Parameters measured including - Time to hatch

the sublethal effects/toxicity - Hatching success
symptoms - Larvae survival

-Overall survival (hatch and
larvae combined)

- Measurement of growth EPA minimally requires:
(length and wet weights) - Number of embryos hatched;
- Behavioral and - Time to hatch;

morphological observations ;Z‘;’:::; ?;e‘:{re”’b'y"s' larvae,

- Time to swim-up (if approp.);
- Measurement of growth;

- Incidence of pathological or

histological effects;

- Observations of other effects
or clinical signs.

Observation intervals/dates for:

egg mortality: Daily

no. of eggs hatched: Daily

mortality of fry (e.g.alevins): : Weekly after hatching was

, . complete (Day 5).

swim-up behavior: . N/A

growth measurements: Day 36

embryonic development: Microscopically verified
upon receipt of fertilized
eggs.

other sublethal effects Daily

Water qualily was acceptable | - Yes

(Yes/No)

Were raw data included? Yes, but insufficient

Other observations, if any N/A
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Data Evaluation Report on the Toxicity of XDE-750 (Aminopyralid) to the Early Life Stage of Fathead -

Minnew (Pimphales promelas)
PMRA Submission Number 2004-0789

EPA MRID Number 462358-21

IL RESULTS AND DISCUSSION

A. MORTALITY:

Hatching success was not statistically-reduced at any treatment level compared to the pooled control

(Table 7, p. 33). Hatching success by Day 5 averaged 91 and 99% for the negative and solvent control
_ groups, respectively, and 96, 99, 93, 97, 92, and 89% for the miean-measuared 0.706, 1.36, 2.44, 3.89,

6.71, and 11.4 ppm a.i. treatment groups, respectively. The NOEC for hatching success was therefore

11.4 ppm a.i.

Terminal survival of minnow larvae (Day 36) was statistically-reduced at the 2.44 through 11.4 ppm a.i.
treatment levels compared to the pooled control (Table 7, p. 33). At Day 36 (study termination), survival
was 85.1 and 87.8% in negative and solvent control groups, respectively, and 90.6, 81.7, 58.2, 16.1, 0.0,
and 0.0% in the 0.706, 1.36, 2.44, 3.89, 6.71, and 11.4 ppm a.i. treatment groups, respectively. All
hatched larvae died at the 6.71 and 11.4 ppm a.i. treatment levels by Days 28 and 14 (24 and 10 days -
post-hatch), respectively. The NOEC for larval survival was 1.36 ppm a.i.

Table 3: Effect of XDE-750 (Ammopyralld) on Survival of the Fathead Minnow (Pimphales promelas).

Juvenile Survival,
Treatment, ppm a.i. Hatchmg Success Day 36'
Mean-Measured:(and No. of Eggs at Day 5
Nominal) " Study
Ceoncentrations Initiation . No. % No. %

Negative control 100 91 91 78 85.1

Solvent control 100 99 99 87 87.8
~0.706 (0.780) 100 96 96 - 87 90.6

1.36 (1.30) 100 99 99 81 81.7

2.44 (2.16) 100 93 93 53 58.2¥

3.89 (3.60) 100 97 97 15 16.1*

6.71(6.00) 100 92 92 0 0.0*

11.4 10.0) 100 89 89 0 0.0*

NOEC 11.4 ppm a.i 1.36 ppm a.i.

LOEC >11.4 ppma.i. 2.44 ppm a.i.

LC/EC5, mg/L Not reported Not reported

Positive control, if used

mortality: N/A

ECy: N/A

! Calculated as the number of larvae surviving (termed % Larvae Survival by the study authors) to test
termination divided by the total number of embryos hatching successfully (Table 7, p. 33).
*Statlsncally-dlﬁ'erem (p=<0.05) from the pooled control.
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Data Evaluation Report on the Toxlclty of XDE-750 (Ammopyrahd) to the Early Life Stage of Fathead
Minnow (Pimphales promelas) ,
PMRA Submission Number 2004-0789 - EPA MRID Number 462358-21

B. SUB-LETHAL TOXICITY AND OTHER CHRONIC EFFECTS:

Embryos began hatching between Days 2 and 5, and 288% hatch occurred in the control (93% pooled
control) and all treatment groups by Day 4 (day 0 post-hatch; Appendix F, p. 46). Hatching was verified
to be complete on Day 5 in all control and treatment groups. Day-to-mean hatch was 3.3 and 3.0 days in
the negative and solvent controls, respectively, and 3.3, 3.0, 3.3, 3.0, 2.5, and 2.8 days for the mean-
measured 0.706, 1.36, 2.44, 3.89, 6.71, and 11.4 ppm a.i. treatment groups, respectively. Therefore,
based on statistical analysis (Dunnett’s test) of the days-to-mcan-hatch treatment data compared to the
pooled control, the NOEC for time-to-hatch was 11.4 ppm a.i.

Terminal length and wet weights were 51gmﬁcant1y reduced in the mean-measured 2.44, 3.89, 6.71, and
11.4 ppm a'i. treatment groups compared to pooled control groups (Table 7, p. 33). Terminal lengths were
14.03 and 13.85 mm in the negative and solvent control groups, respectively, and 13.17, 13.89, 12.85, and
9.47 mm in the 0.706, 1.36, 2.44, and 3.89 ppm a.i. treatment groups, respectively. Terminal wet
weights (blotted dry) were 41.42 and 38.71 mg in the negative and solvent control groups, respectively,
and 36.60, 39.91, 28.80, and 8.73 mg in the 0.706, 1.36, 2.44, and 3.89 ppm a.i..treatment groups,

. respectively. Growth measurements were not determined for the 6.71 and 11.4 ppm a.i. treatment groups
‘due to a statistically-significant effect on survival. The NOEC for growth parameters was 1.36 ppm a.i.

Statistically-significant treatment-related sub-lethal signs of toxicity were observed at the mean-measured
2.44 through 11.4 ppm a.i. treatment levels (based on % normal compared to abnormal and dead larvae at
test termination; Table 7, p. 33). Sub-lethal (abnormal) effects included pale coloration, immobility,
deformed/underdeveloped body, and scoliosis, however, actual effects were not specified for each
treatment level. The NOEC for sub-lethal effects was 1.36 ppm a.i.
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Data Evaluation Report on the Toxicity of XDE-750 (Aminopyralid) to the Early Life Stage of Fathead

Minnow (Pimphales promelas)

PMRA Submission Number 2004-0789

EPA MRID Number 462358-21

" Table 4: Effect of XDE-750 (Ammopyrahd) on Time-To-Hatch , Growth (meantSD) , and Other Sub-Lethal

____Effects on the Fathead Minnow (Pimphales promelas).

Treatment, ppm a.i. % Normal
measured (and Day-to-Mean- Length Dry Weight :
‘nominal) Hatch (days) (mm) (mg) Larvae at Test
; . ch (days m Termination
concentrations ;
‘Negative control 33+05 . 14.03 £0.76 41.42+£5.54 84.1+10.0
Solvent control 3.0%0 " 13.85+1.20 3871 +2.46 87.8+6.0
0.706 (0.780) 33+05 13.17£0.52 36.60+2.13 88.6+ 1.8
1.36 (1.30) 3.0£0 13.89 £0.41 39.912 4.01 79.7+7.8
2.44 (2.16) 33+05 12.85+0.61* 28.80 + 5.86% 5594 13.8%
3.89 (3.60) 3.0+0 9.47 £0.51* 8.73 + 2.09* 16.1 9.5%
6.71(6.00) 25+06 — — 0.0 0.0
11.4 (10.0) 28405 — — 0.0 +0.0%
NOEC 11.4 ppm a.i. 1.36 ppm a.i. 1.36 ppin a.i. 1.36 ppma.i.
- LOEC >11.4 ppm a.i. 2.44 ppm a.i. 2.44 ppmai. 2.44 ppm ai.
 MATC ~>11.4 ppm aii. 182 ppmai. 1.82 ppm a.i. 1.82 ppm a.i.
Positive control, if N/A N/A
used
monality:

*Stat1st1cally-dlﬂ'ercnt (p<0.05) from the solvent contrpl using Dunnett’s test. While the 0.070 and 0.12 ppm a.i.
groups showed significant effects on growth when compared to the solvent control, mean length and weight in these
treatment groups were not significantly different from the negative control, and any differences were not considered

to be treatment-related.

---- Not determined due to statistically-significant treatment-related eﬁ‘ects on survival by test termination.
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Data Evaluation Report on the Toxicity of XDE-750 (Amindpyralid) to the Early Life Stage of Fathead
Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789- . EPA MRID Number 462358-21

C. REPORTED STATISTICS

Endpoints that were analyzed statistically included percent embryos hatched (Day 5), percent larvae
survival (post-hatch; Day 36), percent overall survival (pre- and post-hatch combined; Day 36), percent
normal larvae at test termination (Day 36), days-to-mean hatch, growth (lengths and wet weights; Day
36).

The percent embryos that hatched, percent normal larvae at test termination, percent. larvae that
survived ‘and percent overall survival data were arcsine square root transformed and days-to-mean- hatch
data were square root transformed to meet the assumptions of ANOVA and the statistically significant
treatment-related effects were identified using a one-tailed (lower end) Dunnett’s test at a type I error rate
of 0.05. Growth data were apparently not transformed and were analyzed statistically using ANOVA and
Dunnett’s test. All growth related statistical analyses were performed by comparing the treatment groups
to the negative control and all survival and hatch related analyses were performed by comparing the
treatment groups to a pogled control (p. 21). All NOEC and LOEC values were determined based on the
results of the above statistical analyses and the maximum allowable toxicant concentration (MATC) for
cach endpoint was determined as the geometric mean of the NOEC and LOEC for each endpoint. All
statistical analyses were conducted using mean-measured treatment concentrations.

Hatch success (%; Day §)
NOEC: 11.4 ppm a.i.
LOEC: >11.4 ppm a.i.
MATC: >11.4 ppm a.i.

Time to hatch (days-to-mean-hatch)
NOEC: 11.4 ppm a.i.

LOEC: >11.4ppma.i.

MATC: >11.4 ppm a.i.

Post-hatch (larval) survival (%; Day 36)
NOEC: 1.36 ppm a.i.
LOEC: 2.44 ppm a.i.
MATC: 1.82 ppm a.i.

Wet weight (Day 36)
NOEC: 1.36 ppm a.i.
LOEC: 2.44 ppm a.i.
MATC: 1.82 ppm a.i.

Length (Day 36)

NOEC: 1.36 ppm a.i.
LOEC; 2.44 ppm a.i.
MATC: 1.82 ppm a.i. ,

Sub-lethal effects (% normal larvae)
NOEC: 1.36 ppm a.i.

LOEC: 2.44 ppma.i.

MATC: 1.82 ppm a.i.

Overall survival (% embryos and larvae survival combined; Day 36)
NOEC: 1.36 ppm a.i.

LOEC: 2.44 ppm a.i.

MATC: 1.82 ppm a.i.
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Data Evaluation Report on the Toxicity of XDE-750 (Ammopyralld) to the Early Life Stage of Fathead
Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-21

Py

Most Sensitive Endpoint(s): Larvae sutvival, overall survival, grpwth and sub-lethal effects.

D. VERIFICATION OF STATISTICAL RESULTS:

Endpoints that were verified statistically included number of embryos hatched (Day 5), percent larvae
survival (post-hatch; Day 36), and growth (lengths and wet weights; Day 36). For all endpoints (above)
treatment levels were statistically compared to a pooled control because a t-test indicated no significant
differences between the negative and solvent control. After confirming normality and homogeneity of
variances, NOEC and LOEC values were identificd using ANOVA and William’s multiple comparison
test via TOXSTAT statistical software. The reviewer was unable to statistically verify days-to-mean hatch
(time-to-hatch) and the percent normal larvae (Day 36) because the actual values analyzed statistically by
the study authors were not reported for either endpoint. The study authors’ reported percent overall
survival also could not be statistically verified by the reviewer because replicate data in the form of percent
normal larvae (Day 36) per replicate were not reported and it was unclear how the study authors derived
the reported values for each treatment level from the provided data; apparently dead and abnormal larvae
were included in this endpoint (Table 7, p. 33) not just sub-lethal effects.

" Hatch success (Day 5)
NOEC: 11.4 ppm a.i.
LOEC: >11.4 ppm a.i.
MATC: >11.4 ppm a.i.

Time to hatch (days-to-mean-hatch)

.NOEC: Not verifiable N ' '
LOEC: Not verifiable _ '
MATC: Not verifiable '

Post-hatch (larval) survival (%; Day 36)
NOEC: 1.36 ppm a.i.
LOEC: 2.44 ppm a.i.

Wet weight (Day 36)

NOEC: 1.36 ppm a.i;

LOEC: 2.44 ppm a.i.

Length (Day 36)

NOEC: 1.36 ppm a.i.

LOEC: 2.44 ppm a.i.

Sub-lethal effects (% normal larvae)
NOEC: Not verifiable

LOEC: Not verifiable

' Most Sensitive Endpoint(s): Larvae survival, wet weight, length and sub-lethal effects.
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Data Evaluation Report on the Toxicity of XDE-750 (Aminopyralid) to the Early Llfe Stage of Fathead
Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789 ' EPA MRID Number 462358-21

E. STUDY DEFICIENCIES:

The reviewer was unable to statistically verify the endpoints days-to-mean hatch (time-to-hatch),
time-to-swim-up, and percent normal larvae (sub-lethal effects) because the raw data were not reported for
these endpoints. Consequently, the study authors’ reported NOEC and LOEC values for these endpoints
are reported in the EXECUTIVE SUMMARY and CONCLUSION sections of this DER,

This study is scientifically valid, however, due to the lack of raw data for days-to-mean hatch (time-
to-hatch), time-to-swim-up and sub-lethal effects, this study is classified as SUPPLEMENTAL because it

" provides information that is useful for risk assessment purposes. Provision of these data may allow the
study to be upgraded

F. REVIEWER’S COMMENTS:

The reviewer’s conclusions were identical those of the study authors with the exception of those
endpoints noted above and below, which could not be statistically verified by the reviewer.

The study authors’ reported percent overall survival could not be statistically verified by the reviewer
because data in terms of percent normal larvae (Day 36) per replicate were not reported and it was unclear
how the study authors derived the reported values for each treatment level from the provided data;
apparently dead and abnormal larvae were included in this endpoint (Table 7, p. 33) not just sub-lethal
effects, Consequently, the NOEC, LOEC and MATC values based on the % normal larvae (Day 36) are
not reported in the EXECUTIVE SUMMARY and CONCLUSION sections of this DER because it is
unclear how they were detemuned and because they could not be clearly verified by the reviewer using the
reported data.

The study authors reported that the maximum loading within the test vessels was 0.113
mg fish/L/day; instantaneous loading was 1.067 g fish/L (p. 21).

EAD comments:

After review of the study data and the US EPA DER, the EAD reviewer is in agreement with the conclusion

reached by the US EPA. Deficiences mentioned above are not considered to have impact on the results of this
study. .

No amendments to the DER are recommended.

G. CONCLUSIONS:

This toxicity study is scientifically sound, but it does not fulfill the guideline requirements for a fish
carly life-stage study (§72-4a) with the Fathecad minnow because replicate data for lack of raw data for
days-to-mean hatch (time-to-hatch), time-to-swim-up and sub-lethal effects were not reported and
conclusions based on this endpoint could not be verified by the reviewer. Consequently, this study is
classified as SUPPLEMENTAL because it provides mformatlon that is useful for risk assessment
purposes.

Hatch success (Day 5)
NOEC: 11.4 ppm a.i.
.LOEC: >11.4 ppm a.i.
Time to hatch (days—to—mean—hatch)

NOEC: 11.4 ppm a.i.
LOEC: >11.4 ppm a.i.
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Data Evaluation Report on the Toxicity of XDE-750 (Aminopyralid) to the Early Life Stage of Fathead
Minnow (Pimphales promelas) ,
PMRA Submission Number 2004-0789 EPA MRID Number 462358-21
Post-hatch (1arval) survival (%; Day 36) '
NOEC: 1.36 ppm a.i.
LOEC: 244 ppma.i,

Wet weight (Day 36)
NOEC: 1.36 ppm a.i.
LOEC: 2.44 ppma.i.

Length (Day 36)

NOEC: 1.36 ppm a.i.

LOEC: 2.44 ppm a.i.

Sub-lethal effects (% normal larvae)
NOEC: 1.36 ppm a.i.

LOEC: 2.44 ppm a.i.

Most Sensitive Endpoint(s): Larvae survival, overall survival, and growth.

II. REFERENCES:

U.S. Environmental Protection Agency. 1996. Series 850-Ecological Effects Test Guidelines (draft), OPPTS
Number 850.1400: Fish Early-Life Stage Toxicity Test.

ASTM Standard E1241-88. 1988. Standard Guide for Conducting Eariy Life-Stage Toxicity Tests with Fish.
American Society for Testing and Materials.

U.S. Environmental Protection Agency. 1986, Standard Evaluation Procedure, Fish Early Life-Stage Test,
Office of Pesticide Programs. Hazard Evaluation Division. EPA 540/9-86-138.

West, Inc. and D.D. Gulley. 1996. TOXSTAT® Version 3.5. Western EcoSystems Technology, Inc.
Cheyenne, Wyoming. .

The SAS System for Windows.. 2001. Version 8.2. SAS Institute, Inc., Cary, North Carolina.
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Data Evaluation Report on the Toxicity of XDE-750 (Aminopyralid) te the Early Life Stage of Fathead
Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789 o EPA MRID Number 462358-21

APPENDIX 1: OUTPUT OF REVIEWER’S'STATISTICAL VERIFICATION:
Embryos hatched (Day 5)
File: 5821hsd ransform NO TRANSFORMATION

ANOVA TABLE

SOURCE DF ss MS F
Between 6 12.375 ' 2.063 - ©0.776
Within (Error) 25 66.500 2.660
Total 31 78.875

Critical F value = 2.49 (0.05,6,25)

Since F < Critical F FAIL TO REJECT Ho:All groups equal

Enbryos hatched (Day 5)

File: 5821hsd Transform: NO TRANSFORMATION
BONFERRONI T-TEST - TABLE 1 OF 2 " Ho:Control<Treatment
ATRANSFORMED MEAN CALCULATED IN

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG

1 GRPS 182 POOLED 23.750 23.750 '

2 0.706 24.000 : 24.000 -0.250

3 ) 1.36 24.750 24.750 -1.001

4 2.44 : 22.750 _ 22.750 1.001

5 3.89 23.250 23.250 . 0.501

) 6.71 24.250 24.250 " =0.501

7 "11.4 23.000 23.000 0.751
Bonferroni T table value = 2.57 {1 Tailed Value, P=0.05, df=25,6)

Embryos hatched (Day 5)

File: %821hsd Transform: NO TRANSFORMATION
BONFERRONI T-TEST - TABLE 2 OF 2 Ho:Control<Treatment
, : NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP  IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL . FROM CONTROL
1 GRPS 12 POOLED 8
2 0.706 4 2.563 10.8 -0.250
3 1.36 4 2.563 10.8 -1.000
4 2.44 4 2.563° °  10.8 1.000
5 3.89 4 2.563 10.8 0.500
s 6.71 4 2.563 10.8 ~0.500
7 11.4 4 2.563 10.8 0.750
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Data Evaluation Report on the Toxicity of XDE-750 (Aminopyralid) to the Early Life Stage of Fathead

Minnow (Pimphales promelas)
PMRA Submission Number 2004-0789 EPA MRID Number 462358-21
Embryos hatched (Day 5) ' o :
File: 5821hsd Transform: NO TRANSFORMATION
‘ WILLIAMS TEST (Isotonic regressign model) TABLE 1 OF 2
GROUP CﬁIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 GRPS 1&2 POOLED 8 23.750 23.750 24.063
2 - 0.706 4 24.000 24.000 24.063
3 1.36 4 24.750 24,750 24.063
4 2.44 4 22.750 22.750 23.417
5 3.89 4 23.250 : 23.250 23.417
6 6.71 4 24.250 24.250 23.417
7 11.4 4 23.000 23.000 23.000
Embryos hatched (Day 5)
File: 5821hsd : Transform: NO TRANSFORMATION
WILLIAMS TEST (ISotonic regression model) TABLE 2 OF 2
ISOTONIZED  CALC. . SI1G TABLE ~ DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
GRPS 182 POOLED 24.063 - -
0.706 24.063 0.313 1.71 k= 1, v=25
1.36 24.063 0.313 1.78 = 2, v=25
2.44 23.417 0.334 1.82 = 3, v=25
3.89 23.417 0.334 1.83 = 4, v=25
6.71 -23.417 0.334 1.84 =5, v=25
11.4 23.000 0.751 1.84 k= 6, v=25
s = 1.631

Note: df used for table values are approximate when v > 20.

Percent larvae survival (day 36)
File: 58211lsd - "Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF ) MS F
Between 4 16605.666 4151.416 : 53.010
Within (Error) 19 . 1487.974 . 78.314
Total 23 18093.640

Critical F value = 2.%90 (0.05,4,19)

Since F > Critical F REJECT Ho:All groups equal

Percent larvae survival (day 36)

File: 5821lsd Transform: NO TRANSFORMATION
BONFERRONI T-TEST - TABLE 1 OF 2 . Ho:Control<Treatment
T InaNSFORMED | MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
FE GRPS 1s2 POOLED 66.463  86.463
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Data Evaluation Report on the Toxicity of XDE—750 (Axmnopyrahd) to the Early Life Stage of Fathead
Minnow (Pimphales promelas)

PMRA Submission Number 2004-0789 : EPA MR[D Number 462358-21
2 0.706 90.625. 90.625 - -0.768
3 1.36 81.700 81.700 0.879
4 2.44 58.200 58,200 5.215 *
5 3.89 16.075 : 16.075 12.989 *
Bonferroni T table value = 2. 43 (1 Tailed Value, P= Q .05, df=19,4)
?ercent larvae survival (day 36)
File: 58211sd Transform: NO TRANSFORMATION
"BONFERRONI T-TEST - TABLE 2 OF 2 - Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 GRPS 1&2 POOLED 8 , v
2 0.706 4 13.190 : 15.3 -4.162
3 1.36 4 13.190 ’ 15.3 4.762
4 2.44 4 13.180 - 15.3 28.263
5 3.89 4 13.190 15.3 - 70.388
Percent larvae survival - (day 36)
File: 58211sd Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISQTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 GRPS 1&2 POOLED 8 86.463 86.463 87.850
2 0.706 4 90.625 90.625 87.850
3 1.36 4 81.700 81.700 81.700
4 2.44 4 58.200 58.200 58.200
5 3.89 4 16.075 16.075 16.075
Percent larvae survival (day 36)
File: 5821lsd Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic. regression model) TABLE 2 OF 2
: ISOTONIZED CALC. " 8IG . TABLE DEGREES OF
IDENTIFICATION MEAN " WILLIAMS pP=.05 WILLIAMS FREEDOM
GRPS 1&2 POOLED 87.850 -
0.706 87.850 "0.256 1.73 k=1, v=19
- 1.36 81.700 0.879 1.81 k= 2, v=19
2.44 58.200 5.215 * 1.84 k= 3, v=19
3.89 16.075 12,989 * 1.85 k= 4, v=19
s = . 8.850

Note: df used for ‘table values are approximate when v > 20.

Wet welght {(Blotted Dry, mg; Day 36)
File: 5821wd B Transform' NO TRANSFORMATION

'ANOVA TABLE'

Between 4 . 3059.568- 764.892 47.989

Page 23 of 26




Data Evaluation Repbrt on the ~Toxicity of XDE-750 (Aminopyralid) to the Early Life Sta_ge of Fathead

Minnow (Pimphales promelas) . _ :

PMRA Submission Number 2004-0789 EPA MRID Number 462358-21
Within (Error) s 302.844 15.939
T;tal 23 3362.413

Critical F value = 2.90 (0.05,4,19) .
Since F > Critical F REJECT Ho:All groups equal

Wet weight (Blotted Dry; Day 36)

File: 5821wd Transform: NO TRANSFORMATION A
BONFERRONI T-TEST - TABLE 1 OF 2 - Ho:Control<Treatment
. TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 GRPS 1&2 POOLED 40.061 40.061
2 : 0.706 36.605 36.605 1.414
3 Ny 1.386 . 39.910 39.910 0.062
4 : . 2.44 28.805 . 28.805 . - 4,604 * .
5 3.89 - 8.725 . 8.725 12.817 ~*
Bonferroni T table value = 2.43 o Tailed Vvalue, P=0.05, df=19,4)

Wet weight (Blotted Dry; Day 36)

File: 5821wd Transform: NO TRANSFORMATION
BONFERRONI T-TEST - TABLE 2 OF 2 Ho*Control<Treatment
NUM OF ‘ Minimum Sig Diff &% of DIFFERENCE
GROUP . IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 GRPS 1&2 POOLED 8
2 0.706 4 - . 5,951 14.9 3.456
3 1.36 - 4 - - 5.951 14.9 0.151
4 2.44 4 5.951 14.9 11.256
S 3.89 4 5.951 14.9 31.336
Wet weight (Blotted Dry; Day 36)
File: 5821wd Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN - MEAN MEAN
1 GRPS 1&2 POOLED 8 40.061 40.061 40,061
2 0.706 4 36,605 . 36.605 38,258
3 1.36 4 39.910 39.910 38.258
4 2.44 4 28.805 28.805 28.805
5 3.89 4 8.725 8.725 8.725
Wet weight (Blotted Dry; Day 36)
File: 5821wd Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG " " TABLE . DEGREES OF

IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
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Data Evaluation Report on the Toxlclty of XDE-750 (Ammopyralld) to the Early Life Stage of Fathead

Minnow (Pimphales promelas) .
PMRA Subxmssmn Number 2004-0789 » EPA MRID Number 462358-21
GRPS 1&2 POOLED 40.061. }
0.706 38.258 0.738 1.73 k= 1, wv=19
1.36 38.258 0.738 1.81 k= 2, =19
2.44 '~ 28.805 4,604 - * 1.84 = 3, v=19
3.89 8.725 12.817 * 1.85 = 4, V%19

s = 3.992
Note: df used for table values are approximate when v > 20.

Length (Day 36; mm)
File: 58211d Transform: NO TRANSFORMATION

ANQVA TABLE

SOURCE ' DF 55 Ms F

Between 4 e0.0s1  1s.023  30.597
Within (Error) 18 9.336 0.491

Total 23 es.a21 T

Critical F value = | 2.90 " {0.05,4,19)
Since F > Critical F REJECT Ho:All groups equal

Length (Day 36) o
File: 58211d ‘ Transform: NO TRANSFORMATION

BONFERRONT T-TEST - TABLE 1 OF 2 ' Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 GRPS 1&2 POOLED 13.941 13.941
2 : _ 0.706 13.175 13.175 1.786
3 1.36 13.890 13.8%0 - 0.119
4 2.44 12.848 12.848 2.549 ~*
5 3.89 9.465 . 9.465 ~10.432 *
Bonferroni T table value = 2.43 (1 Tailed Value, P=0.05, df=19,4)
Length (Day 36)
File: 58211d Transform: NO TRANSFORMATION
BONFERRONI T-TEST - TABLE 2 OF 2. Ho:Control<Treatment
NUM OF Minimum Sig.Diff % of DIFFERENCE
GROUP IDENTIFICATION - REPS {IN ORIG. UNITS) CONTROL FROM CONTROL
1 GRPS 1&2 POQOLED 8
2 0.7086 4 1.044 7.5 0.766
3 ‘ 1.36 4 1.044 7.5 0.051
4 2.44 4 ’ 1.044 7.5 1.094
5 3.89 4 1.044 7.5 4.476
Length (Day‘36)
File: 58211d Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) " TABLE 1 OF 2
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Data Evaluation Report on the Toxicity of XDE-750 (Ammopyrahd) to the Early Life Stage of Fathead

Minnow (Pimphales promelas)
PMRA Submlssmn Number 2004-0789 EPA MRID Number 462358-21
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN' - MEAN
1 GRPS 1&2 POOLED 8 - 13.941 13.941 13.941
2 0.706 4 13.175 13.175 13.533
3 1.36 4 13.890 13.890 13.533
4 2.44 4 12.848 12.848 12.848
5 3.89 4 9.465 9.465 9.465

Length (Day 36)

File: 58211d Transform: NO TRANSFORMATION

WILLIAMS TES (Isotonic regression model)

TABLE DEGREES OF

WILLIAMS FREEDOM
1.73 k= 1, v=19
1.81 k= 2, =19
1.84 k=3, v=19
1.85 k= 4, v=19

. ISOTONIZED CAILC. SIG
IDENTIFICATION MEAN WILLIAMS P=,05
GRPS 1&2 POOLED: 13.941 :
. 0.706 13.533 - 0.952 .
1.36 13.533 0.952
2.44 12.848 2,548 *
3.89 9.465 10.428 *
s = 0.701.

Note: df used for table values are approximate when v > 20.
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Data Evaluation Report on the Chronic Toxicity of Ammopyralld (XDE—750) to Freshwater Invertebrates -

EPA MRID Number 462358-22

Daphnia magna.

PMRA Submission Number{........ b

Data Requirement: PMRA DATA CODE
EPA DP Barcode
OECD Data Point
EPA MRID
EPA Guideline
OPPTS Guideline

Test material; XDE-750

Common name Aminopyralid

Chemical name: IUPAC:
CAS name: Not reported
CASNo.: Not reported

Synonyms; XR-750, X660750

Primary Reviewer: Rebecca Bryan
Staff Scientist, Dynamac Corporation

QC Reviewer: Teri Mjrcrs
Staff Scientist, Dynamac Corporation

Primary Reviewer: Brian D. Kiernan, Biologist
EPA/OPP/EFED/ERBIV

Secondary Reviewer(s): Andrew Wan EAD
PMRA

Reference/Submission No.:

Company Code:

Active Code:

_ EPA PC Code: 005100

Date Evaluation Completed:

933
D301682

462358-22
§72-4b.

- 850.1300

Purity: 94.5%

Z-pynmnecarboxyllc acid, 4-amino-3,6-dichloro.

Signature:
Date: 8/31/04

Signature: ‘

Date: 10/4/04 ’ 1./~
| >4

Signature:

Date: 11/30/2004

Date: 02/08/2005

CITATION: Henry, K.A., T.A. Marino, J.L. Staley and E.L.. McClymont. 2003. XDE-750: 21-Day Chronic
Toxicity Test with the Daphnid, Daphnia magna Straus. Unpublished study performed by The Dow Chemical
Company, Toxicology & Environmental Research and Consulting, Midland, Michigan. Laboratory Project ID
No. 021085." Study submitted by Dow AgroSciences LLC, Indianapolis, Indiana. Study initiated August 14,

2002 and completed January 27, 2003.
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Data Evaluation Report on the Chronic Texicity of Aminopyralid (XDE-750) to Freshwater Invertebrates -
Daphnia magna.
PMRA Submission Number{........ 3 EPA MRID Number 462358-22

EXECUTIVE SUMMARY:

The chronic toxicity of Aminopyralid (XDE-750) to Daphnia magna was studied under static renewal
conditions for 21 days. Daphnids were exposed to Aminopyralid at nominal concentrations of 0 (negative
control), 3.13, 6.25, 12.5,25.0, 50, and 100 mg a.i./L. The mean-measured treatment concentrations were
<0.251 (<LOQ, control), 2,99, 6.16, 12.5, 25.5, 49.8, and 102 mg a.i./I. Recoveries were 95.5- 102% of
nominal for the mean-meacured test concentrations, with no evidence of instability,

After 21 days of exposure, cumulative mortallty was 0% in the control and treatment groups. The 21-day
LC/EC,, was estimated as >102 mg a.i./L The mean progeny per surviving adult (reproduction) were 150.6
for the negative control group, compared to 155.1, 151.2, 166.3, 168.8, 185.0, and 184.7 for the 2.99, 6.16,
12.5, 25.5, 49.8, and 102 mg a.1./L test groups, respectively. The ECs, for reproduction was estimated as mg
2.1/, The mean lengths were 4.24 mm for the negative control group, compared to 4.22, 4.21, 4.20, 4.17, °
4.24, and 4.20 mm for the 2.99, 6.16, 12.5, 25.5, 49.8, and 102 mg a.i./L test groups, respectively. The NOEC
for mortality, reproduction, and growth (length) were 102 mg a.i./L, the highest concentration tested.

This study is scientifically sound and deviates from the guideline reqﬁirements for a chronic toxicity study
with freshwater invertebrates [§72-4(b)] but follows OECD guidelines. Due to excessive water hardness, low
dissolved oxygen (31%) and reduced replicate size this study is classified as SUPPLEMENTAL.—

PMRA: This study is classified as acceptable and satisfies the guideline requlrements fora chromc toxicity
study with freshwater invertebrates.

Results Synopsis:

Test Organisﬁl Age (eg. 1* instar): <24 hours old
Test Type (Flow through, Static, Static Renewal): Static Renewal

Mortality

NOEC: 102 mg a.i/L~

LOEC: >102 mg a.i./L

LC/ECy: >102 mg ai/L 95% C.I.N.A

Mean # Young per Reproductive Day

NOEC: 102 mg a.i./L

LOEC: >102 mg a.i./L

ECs: >102 mg a.i/L 95% C.L.N.A

Length
NOEC: 102 mg a.i. /L

LOEC: >102 mg a.i./L.
LC/ECy: >102 mg a.i/L 95% CI:N.A

Endpoints Affected: None
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Data Evaluation Report on the Chronic Toxicity of Aminopyralid (XDE-750) to Freshwater Invertebrates -
Daphnia magna. . ‘
PMRA Submission Number{........ } . EPAMRID Number 462358-22

L MATERIALS AND METHODS

GUIDELINES FOLLOWED:  The test procedures were based on procedures outlined in the U.S.
' Environmental Protection Agency, FIFRA Guideline 724 and OECD
Guideline for Testing Chemicals, Method 211. Deviations from U.S. EPA
FIFRA guideline §72-4(b) included: '

1. The age and pretest health (including mortality) of the parental stock was not speciﬂed

2. The pH range (6.3-8.7) exceeded the recommended range (7.6-8.0). The water hardness range (154-273
. mg/L) exceeded the recommended range (160-180 mg/L) .

3. The low dissolved oxygen concentrations (2.9-5.8 mgIL) were measured in the spent control test solutions
on day 14,

4. The dilution water measurement of chiorine was not reported.

5. The stady design followed OECD guidelines and differed appreciably from EPA guidance. In this study,
one daphnid per test chamber was maintained, with 10 replicate chambers per concentration and control.
EPA guidance recommends 22 daphnids/level for static renewal studies, where seven test chambers should
contain one daphnid each (to collect data on survival, growth, and reproduction), and three test chambers
should contain five daphnids each (to collect data on survival only). )

This study is classified as SUPPLEMENTAL.,

COMPLIANCE: Signed and dated GLP, Quality Assurance and No Data
Confidentjality statements were provided. This study was conducted
in compliance with GLP regulations set forth by the U.S.
Environmental Protection Agency (40 CFR Part 160), OECD
(ENV/MC/CHEM (98) 17), and European Commumty, Directive

99/11/EC (p.3).
A. MATERIALS:
11. Test Matel;ialv Aminopyralid (XDE-750)
Description: o Solid -
Lpt No./Batch No.: F0031-143
Purity: 94.5%
Stability of Compound _ '
Under Test anditious: Verified. The mean measured recoveries (from days 0, 2, 5, 12, 14,

19, and 21 samples) were 95.5-102% of nominal concentrations, with
no evidence of instability (Table 3A, pp. 26-27).
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Data Evaluation Report on the Chronic Toxicity of Aminopyralid (XDE-750) to Freshwater Invertebrates -

Daphnia magna.

PMRA Submission Numberf........} : EPA MRID Number 462358-22
Storage conditions of
test chemicals: Not reported.

OECD requires water solubility, stability in water and light, pKa, Pow, vapor pressure of test
compound). The OECD requirements were not reported.
2. Test organism:
Species: - Daphnia magna
Age of the parental stock:  Not reported (test daphnids were <24 hours old).

Source: _ In-house (Dow Chemical Company) laboratory culture.

B. STUDY DESIGN:
1. Experimental Conditions |

a. Range-finding Study: A 21-day static renewal range-finding study was conducted at nominal
concentrations of O (negative control), 0.185, 0.410, 0.911, 2.02, 4.50, and 10.0 mg a.i./L a.i. After
21 days, mortatity was <20% in all treatment groups, except for the 4.50 mg a.i./L a.i. treatment
group which had 75% mortality. No significant effects on the average. number of young per adult
were observed in the treatment groups. The nominal test concentrations for the definitive test were
chosen to incorporate the 4.50 mg a.i./L trcatment because of the unexplained mortality.

b. Definitive Study:
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Data Evaluation Report on the Chronic Toxxclty of Ammopyrahd (XDE-750) to Freshwater Invertebrates -

Daphnia magna.
PMRA Submission Number{........ } EPA MRID Number 462358-22
Table 1: Experimental Parameters
' Remarks
Parameter Detdis = [~ " ————7———77™]
Criteria
Parental acclimiation: :
Period: Continuous (in-house culture)
Conditions: (same as test or not) Same as test -
Feeding: Mixed diet of Selenastrum

capricornutum (green algae)
and yeast-Ceraphyll-trout chow

Wednesday, and Friday)

suspension (YCT) was

provided 5 times per week.
Health: (any mortality observed) Not reported
Test condition:
static renewal/flow through: Static renewal
Type of dilution system- for flow ‘N/A _ ———— e e
through method. For flow-through study: consistent

B Jlow rate of 5-10 vol/24 hours, meter

Renewal rate for static renewal 3 times per week (Monday, systems calibrated before study and

checked twice daily during test period.

Aeration, if any

No aeration during testing, ]
Dilution water should be aerated té
insure DO concentration at or near
100% saturation. Test tanks should
not be aerated.
Duration of the test 21 days
" EPA requires 21 days for static
renewal
2
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' Data Evaluation Report on the Chronic Toxicity of Aminopyralid (XDE-750) to Freshwater Invertebrates -
Daphnia magna.

PMRA Submission»Number{...L...} s B "EPA MRID Number 462358-22
Remarks
Parameter | Details - -7
: Criteria
Test vessel . :
Material: (glass/stainless steel) Borosilicate vessels (covered
with sheet of Plexiglas®)
Size: ‘ 1 ' :
growth/reproduction test: | 120 mL ' L _J
survival test: same - 1. Material: Glass, No. 316
‘ . stainless steel, or
Fill volume: ' : perfluoracarbor plastics
growth/reproduction test: | 90 mL 2. Size: 250 ml with 200 ml
. v o fill volume is preferred;
survival test: same 100 ml with 80 ml fill

volume is acceptable.
OECD requires parent animals be
maintained individually, one per
vessel, with 50 - 100 ml of medium
in each vessel.

Source of dilution water © .| The dilution water was city
' - water from Lake Huron. The
water was limed and '

- flocculated with ferric chloride,
filtered (sand and carbon), PH- | ypoliuted well or spring that has
adjusted, and UV-irradiated. been tested for contaminants, or
The water was autoclaved prior | appropriate reconstituted water (see
touse. ‘ ASTM for details).

Pagc 6 of 15
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Data Evaluation Report on the Chronic Toxicity of Aminopyialid (XDE-750) to Freshwater Invertebrates -

Daphnia magna.
PMRA Submission Number{........ }

EPA MRID Number 462358-22

negative control and the 100
mg a.i/L a.i. treatment group.

: L_ Remarks
Parameter Detals  F—————7———7—~— ]
Criteria
Water parameters: The pH and water hardness ranges
exceeded recommendations.
Hardness 154-273 mg/L as CaCO, '
pH 6.3-8.7 The low dissolved oxygen
Dissolved oxygen 2.9-10.8 mg/L. (31-121% concentrations were measured in
saturation) the spent control test solutions on
Temperature 19.7-21.1°C day 14 (Appendix C, pp. 42).
Total Organic Carbon <1000 pg/L. _
Particulate matter Not detected (total suspended
’ solids)
Meitals See Table 1, p. 24
Pesticides Not detected (Table 2,p.25) [ — —— — — ——— — — ]
Chlorine Not reported EPA requires:
: hardness _ ,
Interval of water quality measurements | The DO, temperature, and pH | 160 to 180 mg/L as CaCO,; OECD
were measured weekly in the ’eg""e.‘ > 140 mg/L as CaCO,
froshly prepared bulk test l?” 6 10 8.0 is recommended. Must not
solutions and a_ll the rwe deviate by more than one unit for more
spent test solution replicates. | 4., 48 5ours. OECD requives pH
The water hardness was rarig 6 - 9 and should not vary more
measured weekly in the fresh than 1.5 units in any one test.
and spent test solutions of the Dissolved Oxygen

Renewal: must not drop below 50% for
more than 48 hours.

Flow-through: > 60% through out test.
Temperature :

.20°C + 2°C. Must not deviate from
20°C by more than 5°C for more than
48 hours. OECD requires range 18 -
22°C; temperature should not vary
more than = 2°C.

OECD reguires total organic carbon

< 2mg/L

Page 7 of 15
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Data Evaluation Report on the Ch:
Daphnia magna.

ronic Toxicity of Aminopyralid (XDE-750) to Freshwater iﬁvertebra_tes -

PMRA Submission Number{........ } EPA MRID Number 4623358-22
Remarks
Parameter ‘Details [T T T T T T T T T
Criteria
Number of organisms/replicates: 10 daphnids/test level Study followed OECD
' recommended test design, not US
For growth and reproduction: 10 replicate vessels with 1 EPA.
daphnid per vessel
For survival test: (Not differentiated, same test
chambers as above)
b ]
EPA requires 22 daphnids/level;
7 test chambers should contain 1
daphnid each, and 3 test chambers
should contain 5 daphnids-each.
OECD requires minimum of 10
daphnids held individually for
static tests. For flow-through fests,
40 animals divided into 4 groups
of 10 animals at each test
concentration.
Application rates . Mean-measured concentrations are
nominal: 0 (negative control), 3.13, 6.25, | provided in Table 3A, pp. 26-27.
12.5;25.0; 50, and 100 mg ’ .
aiLai L ___ _J
- EPA requi trol(s) and at least 5
measured: <0.251 (<LOQ, control), 2,99, requires canirol(e) and at leas.

6.16, 12.5, 25.5, 49.8, and 102
mg ai/lai

test concentrations; dilution factor not
greater than 50%.
OECD requires at least 5 test

- concentrations in a geometric series
with a separation factor not exceeding ||
3.2 :

Solvent (type, percentage, if used)

N/A

EPA requires: T
solvent to exceed 0.5 mU/L for static
tests or 0.1 mU/L for flow-through
tests. Acceptable solvents are
dimethylforma-mide, triethylene

- glycol, methanol, acetone and ethanoi.

OECD requires < 0.1 mi/L

Page 8 of 15
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Data Evaluation Report on the Chromc Toncnty of Ammopyralld (XDE-750) to Freshwater Invertebrates -

Daphnia magna.
PMRA Submission Number{. ....... } EPA MRID Number 462358-22
Remarks
Parameter Details [ —— -~ —"— T —T——7™— ]
. Criteria
Lighting - 16 hours of light, 8 hours of The light intensity range was 622-
dark 925 Lux (p. 19).
EPA/OECD requires: 16 hours light,
8 hours dark.
Feeding At test solution renewals, 10
-mL of Selenastrum
capricornutum (217 mg
organic carbon/L) and 5 mL of
YCT (2010 mg total solids/L)
were provided. On non-
renewal days, 0.5 mL of the
Selenastrum capricornutum
suspension was provided to
each test vessel.
Recovery of chemical: 99.7 + 2.44% of nominal | Based on mean measured test
' concentrations.
Frequency of measurement: Days 0, 2, 5, 12, 14, 19, and 21
LOD: Not reported
LOQ: ‘ 0251mga1/Lal
Positive control {if used, indicate the N/A
chemical and concentrations}
Other parameters, if any ‘ NA
A
Page 9 of 15
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Data Evaluation Report on the Chronic Toxicity of Aminopyralid (XDE-750) to Freshwater Invertebrates -
Daphnia magna.
PMRA Submission Numbe r{........} v EPA MRID Number 462358-22

2. Observations:

Table 2: Observations

‘ . : Remarks ]
- Criteria Details B
Criteria
Data end points measured - Survival of first-generation
(list) daphnids
-Length of first-generation
S daphnids
: - Progeny per surviving adult
(reproduction)
EPA requires:
- Survival of fi rst-genemtzon daphnids,
- Number of young produced per
Jemale,
- Dry weight (recommended) and length
(required)* of each first generation daphnid
alive at the end of the test,
.~ Observations of other effects or clinical
signs.
*current requivement until the Agency
- provides specific guidance indicating
otherwise (Pesticide Rejection Rate Analysis,
p-132. .
Observation intervals Mortality of first-generation
. daphnids was recorded daily and
 juvenile production was recorded
three times per week (Monday,
Wednesday, and Friday). The
daphnid length was determined at
test termination (day 21).
Water quality was Yes
acceptable?
Were raw data included? Yes, sufficient.
Other observations, if any N/A

Page 10 of 15
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Data Evaluation Report on the Chromc Toxicity of Ammopyralld (XDE-750) to Freshwater Invertebrates -
Daphnia magna. .

PMRA Submission Number{........ } EPA MRID Number 462358-22

II. RESULTS AND DISCUSSION
A. MORTALITY: ‘
After 21 days of exposure, cumulative mortality was 0% in the control and treatment groups (Table 6, p.
30). The 21-day LC/ECy, was estimated as >102 mg a.i/L a.i. and the NOEC for mortality was 102 mg
ai/Lai.

Table 1: Effect of Aminopyralid (XDE—750) on SurvivalLGrowthl and Reproduction of Daphnia sp.

Mean-Measured Mortality (Dead or Mean Length (mm) . Reproduction

Treatment Concentrations Immobile) ' (Mean Progeny per

(mg a.i./L) o Surviving Adult)

(Nominal Conc.) No. Dead %

Negative control 0 0 4.24£00.7 150.6 + 21.1

2.99 (3.13) 0 0 14224005 155.1%43.1

6.16 (6.25) 0 K 421+0.08 151.2 £ 343

12.5 (12.5) 0 0 4.20+0.10 166.3 + 32.0

25.5 (25.0) 0 0 4.17+0.03 168.8+ 188

49.8 (50.0) 0 0 424+0.12 1850243

102 (100) 0 0 4.20+0.05 184.7+19.7

NOEC, mg a.i/L (nominal) | 102 (100) 102 (100) 102 (100)

LOEC, mg a.i/L(nominal) | >102 (>100) >102 (>100) >102 (>100)

LC/ECq (95% C.L), mg >102 (>100) >102 (>100) >102 (>100)

a.i./L (nominal) ' .

B. EFFECT ON REPRODUCTION AND GROWTH:

The mean progeny per surviving adult (reproduction) were 150.6 for the negative control group, compared
to 155.1, 151.2, 166.3, 168.8, 185.0, and 184.7 for the 2.99, 6.16, 12.5, 25.5, 49.8, and 102 mg a.i/L a.i.
test groups, respectively. The ECy, for reproduction was estimated as >102 mg a.i./L a.i. (Table 6, p. 30).
The NOEC for reproduction was 102 mg a.i./L.

The mean lengths wete 4.24 mm for the negative oonﬁol group, compared to 4.22, 4.21, 4.20, 4.17, 4.24,
© and 4.20 mm for the 2.99, 6.16, 12.5, 25.5, 49.8, and 102 mg a.i./L a.i. test groups, respectively. The
NOEC for length was 102 mg a.i./L.

Page 11 of 15




Data Evaluation Report on the Chronic Toxicity of Ammopyralld (XDE-750) to Freshwater Invertebrates -
Daphnia magna. .
PMRA Submission Number{........ } : EPA MRID Number 462358-22

C. REPORTED STATISTICS:

The statistical endpoints included parental mortality, the progeny per surviving adult, and terminal length
(of parental daphnids). Survival data (L.Cy;) were not analyzed because no mortality occurred during the
test. Analyses included Bartleit’s Test (evaluation of homogeneity) and Shapiro-Wilk’s test (assessment
of normality). The one-tailed Dunnett’s test determined differences in treatment groups compared to the
control. The ECs, (reproductive and growth data) was estimated based on significance data. The NOEC
and LOEC were estimated based on results from the Steel’s test and the Wilcoxon test. Mean-measured
values were used in all estimations.

Mortality

'NOEC: 102 mg ai/L
LOEC: >102 mg a.i./L ,
LC/ECy: >102 mg a.i/L 95% CI1.N.A

Mean # Young per Reproductive Day

NOEC: 102 mg a.i./L

LOEC: >102 mg a.i/L .
LC/ECs: >102 mg a.i./L 95% C.1.N.A

Length

NOEC: 102 mga.i./L.-

LOEC: >102 mg a.i/L :

LC/EC,,: >102 mg a.i./L 95% C.IL:N.A

Endpoints Affected: None

D. VERIFICATION OF STATISTICAL RESULTS:

The NOEC for mortality and reproduction could be visually determined, as there were no reductions from
control. The NOEC for length was verified using the non-parametric Kruskal-Wallis test via TOXSTAT
statistical software.

Mortality

NOEC: 102 mg a.i. /L

LOEC: >102 mg a.i/L - , v

LC/ECy: > 102 mgai/l 95% CI1.N.A

Mean # Young per Reproductive Day

NOEC: 102 mg a.i./L

LOEC: >102 mg a.i/L ' ’

LC/ECy: > 102 mgai/l. 95%C.IL:N.A

Length

NOEC: 102 mg a.i./L

LOEC: >102 mg a.i./L

LC/ECy: > 102 mg ai/L - 95% C.I.N.A
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Data Evaluation Report on the Chronic Toxicity of Aminopyralid (XDE-750) to Freshwater Invertebrates -
Daphnia magna.
PMRA Submission Number{........} EPA MRID Number 462358-22

Endpoints Affected: None

E. STUDY DEFICIENCIES:

The reduced replicate size (10 reps per treatment vs. 22 recommended reps per treatment) reduced the
statistical power and, thus, the ability to detect potential significant differences if they existed. The water
hardness was too high and the dxssolved oxygen fell to 31% for an unspecified period.

Although the PMRA-EAD reviewer agrees with the USEPA’s assessment of this study, a new study would
not be expected to reveal any new information as there were no mortality in the controls.

F. REVIEWER’S COMMENTS:

The reviewer’s conclusions were identical to the sindy authors’. The reviewer based toxicity values on the
mean-measured treatment concentrations, rather than the corresponding nominal treatment concentrations
as reported by the study author. :

'G. CONCLUSIONS:

This study is scientifically sound and deviates from the guideline requirements for a chronic toxicity study
with freshwater invertebrates [§72-4(b)] but follows OECD guidelines. The water hardness was too high
and the dissolved oxygen fell to 31% for an nnspecxﬁed penod Due to these dewauons this study is
classified as SUPPLEMFNTAL

PMRA.: This study is classified as acceptable and saﬂsﬁ&s the gmdelme reqmrements for a chronic toxicity
study with freshwater invertebrates. A

Mortality

- NOEC: 102 mg a.i./L
LOEC: >102 mg a.i/L ‘
LC/ECsy: > 102 mg a.i./L 95% C.1.N.A

Mean # Young per Reproductive Day

NOEC: 102 mg a.i./L

LOEC: >102 mg a.i./L :

LC/ECg: > 102 mg ai/L 95% C.L:N.A
Length

NOEC: 102 mg a.i/L

LOEC: >102 mg a.i/L ' :
LC/EC: > 102 mg ai/L 1 95% CIL:N.A

Endpoints Affected: None ' o
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APPENDIX 1. OUTPUT OF REVIEWER’S STATISTICAL VERIFICATION:

length
File: 58221 Transform: NO TRANSFORMATION
KRUSKAL-WALLIS ANOVA BY RANKS - TABLE 1 OF 2
TRANSFORMED MEAN CALCULATED IN RANK
GROUP IDENTIFICATION MEAN ORIGINAL UNITS SUM
1 control 4.239 4.239 429.000
2 2.99 4,218 4.218 376.500
3 6.16 4.213 4.213 355.500
4 12.5 4,201 4.201 374.500
5 25.5 4.174 4.174 226.500
6 49.8 4,243 4.243 389.500
7 102 4,202 4.202 333.500

Calculated H Value =

length
File: 58221 Transform: NO TRANSFORMATION
DUNNS MULTIPLE COMPARISON - KRUSKAL-WALLIS - TABLE 2 OF 2
GROUP
. TRANSFORMED ORIGINAL 0000000
GRQUP IDENTIFICAIION MEAN MEAN 5473216
5 25.5 4.174 4.174
4 12.5 4,201 4.201 \
7. 102 4,202 4,202 . \
3 6.16 4,213 4.213 . -\
2 2.99 4.218 4.218 . . . .\
1 control 4.239 4.239 . . . . .\
6 49.8 4,243 4,243 . + ... . .\
* = gignificant difference (p=0.05) . =no
Table q value (0.05,7) = 3.038 SE = 8.874

-53.597

" Critical H Value Table = 12.590
Since Calc H < Crit H FAIL TO REJECT Ho:All groups are equal.
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DP Barcode: D301682 - - MRID No.: 462358-23
6. STUDY PARAMETERS: |

Age of Test Organism: - 1% Instar, 2 days old
Definitive Test Duration: 28 days
Study Method: Static
Type of Concentrations:  Nominal
7. CONCLUSIONS: ' -

The 28-day chronic toxicity of XR-750 Technical (Synonym: XDE-750 Tech.,
aminopyralid) to a midge, Chironomus riparius, was studied under static conditions in
water-spiked exposures (sediment was not spiked). 'Endpoints assessed were the percent
emergence (combined sexes) and development rates (male, female, and combined sexes).
Ash-free dry weights were not assessed in this study.

The nominal test concentrations were 0 (negative control), 63, 130, 250, 500, and 1000
ppm a.i. Mean-measured treatment concentrations were 58, 123, 247, 520, and 973 ppm
a.i. for the overlying water, and recoveries ranged from 87-112% of nominal concentrations
during the study. Pore water and sediment concentrations were determined at the 63, 250,
and 1000 ppm a.i. test levels only. Recoveries in pore water were 17-18% of nominal
overlying water concentrations on Day 0, and increased to 81-93% of nominal at 7 and 28
Days. Recoveries in sediment were 7-15% of nominal at Day 0, 35-40% at Day 7, and 16-
68% at Day 28. Treatment endpoints are expressed in terms of measured pore water
concentrations averaged over the entire exposure period, i.¢., 40, 82, 158, 315 and 630 mg
a.i/L. :

A statistically-significant treatment-related reduction in mean percent emergence (the most
sensitive endpoint) was observed at the 158 ppm a.i. treatment levels compared to the
negative control. Mean percent emergence was 94% for the control group, compared to
88, 86, 80, 75, and 0% at the sediment-exposures 40, 82, 158, 315 and 630 ppm a.i.
tréatment levels, respectively. The NOEC for percent emergence was 82 ppm a.i.. The 28-
day ECs,, based on sediment concentrations and midge emergence, was 4,032 ppm a.i..

The mean development rate of male midge in the 315 ppm a.i. level was statistically
different from the mean development rate of the male contro! organisms (0.0582 versus
0.0625). No other statistical differences on development rates were observed. The NOEC
for development rate was 158 ppm a.i.

This study was designed to fulfill proposed OECD Draft Guideline 219 (February 2001),
and does not fulfill any current U.S. EPA guideline requirements. This study is classified as
SUPPLEMENTAL, and provides information on the chronic toxicity of XR-750 Technical
(aminopyralid) to sediment-dwelling mvertebrates (Chironomus rzparzus) PMRA classifies
this study as acceptable.

SNt




DP Barcode: D301682 ' MRID No.: 462358-23

Results Synopsis: ‘

Based on Mean Pore Water Concentrations (63% of nommal)
Percent Emergence (Combined sexes)

NOEC: 82 ppm a.i. -

LOEC: 158 ppm a.i.

EC,,:4,032 ppm a.i. 95% C.1.: 200-210,000
Slope: 0.77+£0.46

Development Rate (Males)
NOEC: 158 ppm a.i.
LOEC: 315 ppm a.i.

Development Rate (Females)
NOEC: 315 ppm a.i.
LOEC: >315 ppm a.i.

Development Rate (Combined sexes)
NOEC: 315 ppm a.i.
LOEC: >315 ppm a.i.

Endpoints affected: Percent emergence and male development rate
Most sensitive endpoint: Percent emergence

8. ADEQUACY OF THE STUDY:

A. Classification: USEPA Supplemental PMRA: Accepta,ble
B. Rationale: This study was not desngned to fulﬁll any current U.S. EPA guideline.
C. Repairability: N/A

9. GUIDELINE DEVIATIONS:

The following sources were used as guldance in evaluating this study, and deviations from
these ‘guidance documents are listed below:

U.S. EPA. 1996. Ecologlcal Effects Test Guidelines, OPPTS 850.1735 (Public Draﬁ)
EPA-712-C-96-354. April 1996.

U.S. EPA. 2000. Methods for Measuring the Toxicity and Bioaccumulation of Sediment
Associated Contaminants with Freshwater Invertebrates. Office of Research and
Development and Office of Water, Washington, DC EPA/600/R-99/064. March 2000.
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1.

10.

-11.

12

The study was initiated with first instar, whereas second to third instar are
recommended.

The water temperature of 19-21°C was slightly lower than the recommended 22°C.
The pH ranges exceeded 0.4 units for all groups (including control). Initial pH
measurements on Days 0 and 1 in the 500 and 1000 ppm a.i. levels ranged from 2.8 to

56

Initial measurements of length and weight should have been provided for a sub-set, and

_terminal ash-free dry weights should have been determined at study termination.

Sediments were not analyzed for cation exchange capacity. total volatile sulfides,
BOD, COD, Eh, total inorganic carbon, total volatile solids, acid volatile sulfides,
metals, oil and grease, and petroleum hydrocarbons these analyses are suggested in
the guidance documents. :

A physical description and water solubility of the test material were not reported.

The test chemical was mixed into stock solutions and added to the overlying water
instead of the soil as recommended.

The ratio of sediment:overlying water in the test systems (75 mL:300 mL) differed
from recommendations (100 mL:175 mL).

The test vessels were covered by clear plastic plates instead of glass covers as
recommended for static tests. :

The ‘overlying water was not renewed during tésting.

Only four rephcate vessels were used to collect blologlcal data, mstead of the eight
recommended.

Sediment and pore water test concentrations were not analyzed at every nommal
treatment level.

10. SUBMISSION PURPOSE: This study was submitted to provide information on the
toxicity of XR-750 Technical (aminopyralid) to sediment-dwelling chlronomrds for the
purpose of pesticide reglstratlon (new chemrcal)

11. MATERIALS AND METHODS:

NN
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A. Test Organisms

MRID No.: 462358-23

Species Chironomus tentans
Other species which can be used are
Hyalella azteca, Chironomus riparius,
Daphnia sp., Ceriodaphnia sp. (Specific
criteria for these species are not listed in this
report) ' : )

Chironomus riparius

- Life Stage :
Second to third instar larvae (about 10d old

larvae with at least 50% at third instar.

1* instar, 2 days old.

Supplier

Brood stock can be obtained from
laboratory, commercial, or government
sources.(Sources obtained from the wild
should be avoided unless cultured through
several generations in the laboratory.)

| Obtained from laboratory cultures.

All organisms from the same source?

Yes.

B. Source/Acclimation

Acclimation Period

Brood stock must be acclimated to culture
water gradually from transport water to
100% culture water; water temperature
exchange rate not to exceed 2°C within 24
hr; Avoid unnecessary stress, crowding and
rapid temperature and water quality
changes.

‘Continuous breeding cultures were

maintained in laboratory well water from
the same source as the dilution water (in
the definitive study). Egg masses were
removed from the culture aquaria 5 days
prior to test initiation, and hatched midge
larvae were reared at 19°C in culture
bowls for 2 days to provide first-instar
larvae for use during exposure.

Feeding ‘
Feeding should begin on day 0 and

continue through day 9 unless food is not
being eaten. _

Daily during rearing, midge larvae were
fed a finely-ground suspension of flaked
fish food at 10 mg/mL.
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MRID No.: 462358-23

Pretest Mortality
A group of organisms should not be used if

they appear unhealthy, discolored (eg
<20% mortality 48 h before the beginning

No mortality of midge larvae was
observed 48 hours prior to test initiation.

ofatest). .

C. Test System

Source of dilution water (Overlying

water) and sediment ,
Soft reconstituted water or water from a
natural source, not de-chlorinated tap

. 'water. ' : v
[Unpolluted well or spring that has been
tested for contaminants, or appropriate
reconstituted water (see ASTM for
details)].

Overlying water was from the same source
as the culture water (laboratory well
water).

Artificial sediment was prepared in the |
laboratory by combining 71.7%. industrial
sand, 20% kaolin clay, and 8.3% sphagnum
peat.

Does water support test animals
without observable signs of stress?

Midges have successfully survived and
reproduced over several generations in the
dilution water.

Quality Of Water

If problems are observed in culturing or
testing of organisms, it is desirable to test

“water quality. Particulate, TOC, COD
should be <5 mg/L and residual chlorine
<11 pg/L

pH levels declined greatly during the
definitive study at the two highest test
concentrations.

Water Temperature

Must not deviate more than +1°C and
instantaneous temperature must be within
+. Temperature should be monitored at
least hourly throughout the test in one test.
chamber, and near the beginning, middle
and end of the test in all test chambers.

23°C £ 1°C. Daily mean test temperature ;

Test water temperature was maintained at
19-21°C. Temperature was measured daily

| in overlying water in each replicate vessel

of each treatment level and control.

| Raw data were not provided.




DP Barcode: D301682

MRID No.: 462358-23

€po; FoTmal

pH

Not specified, but should be appropriate
to the test species and should not deviate
more than 0.4 pH units.

pH ranged from 7.1-8.1 for the control and
63 through 250 ppm a.i. levels, 3.3-8.0 for
the 500 ppm a.i. level, and 2.8-7.9 for the
1000 ppm a.i. level. pH was measured in
each replicate vessel of each treatment level
and control on Days -1, 0, 1, and 28.

Raw data were not provided.

Dissolved Oxygen N
Should be measured at the beginning and

end of short term tests. DO should be

>40 percent and <100 percent saturation.

DO ranged from 7.0-9.5 mg/L.. DO was
measured daily in overlying water in each
replicate vessel of each treatment level and
control. It was reported that 5.4 mg/L is
equivalent to 60% saturation at 20°C.

| Raw data were not provided.

Total Hardness
Prefer 40 - 200 mg/L as CaCO;.

160-220 mg/L CaCO,, as measured at
study initiation and termination in a
composite sample from the control and
1000 ppm a.i. levels. '

Conductivity ' -
Not specified, but should be amenable to
the test species.

440-650 pmhos/cm, as measured at study
initiation and termination in a composite
sample from the control and 1000 ppm a.i.-
levels.

Sediment Characterization

All sediment must be characterized for:
pH, organic carbon content (TOC), total
volatile sulfides, particle size distribution
(% sand, silt, clay), and percent water
content.

pH: 7.5
| TOC: 1.8%

Total volatile sulfides: Not reported -
Particle size distribution: 77% sand, 6%
silt, and 17% clay '

Water holding capacity: 11.3% at 1/3 bar

oy
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Additional Sediment Analysis
BOD, COD, cation exchange capacity,

Eh, pE, total inorganic carbon, total
volatile solids, acid volatile sulfides, total
ammonia, metals, organosilicones,
synthetic organic compounds, oil and
grease, petroleum hydrocarbons, and
interstitial water analysis.

Not reported

Laborato lked Sediment

Material should be reagent grade unless
prior evaluations dictate formulated
materials, etc.; Must know the test
material's identity, quantity of major

|| ingredients and impurities, water

solubility, estimated toxicity, precision
and bias of analytical method, handling
and disposal procedures.

XR-750 Technical - _
Synonyms: XDE-750 Technical,
aminopyralid

Lot no.: F0031-143 (TSN 102319)
Purity: 94.5%

A physical description and water solub111ty
were not reported.

Stock Solutions ‘
Test material should be dissolved in a

solvent prior to mixing into test sediment;
If solvent is used, both solvent control and
negative control are required.

Three primary stock solutions (1000 ppm
a.i.) were prepared directly in laboratory
well water (concentrations adjusted for
purity). The stock solutions were
ultrasonicated for 2 hours and stirred
overnight. Flasks were protected from
light (using aluminum foil), and were
observed to be pale yellow with no
undissolved material.

A negative control was included in the test.

N
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Test Concentrations For Spiked
Sediment
For LC50 calculation, test concentrations
should bracket the predicted LC50;
Sediment concentrations may be
normalized to factors other than dry
“weight (e.g. organic content, acid volatile
sulfides); Sediment may be mixed using
rolling mill, feed mixer or hand mixer.

Not applicable, as the sediment was not
spiked.” Applications were made to the

overlying water, and test concentrations

were based on toxicity information
obtained from preliminary experiments.

Twenty-four hours following addition of
organisms to the test systems and
suspension of aeration, the appropriate
volume of overlying water (range of 19 to
300 mL) was removed from each test
vessel, and replaced with an equivalent
volume of stock solution. The overlying
water was then gently stirred to aid in
distribution, and aeration (1 to 3
bubbles/second) was resumed.

Test Aquaria

1. Material: Glass or stainless steel or
perfluorocarbon plastics.

2. Size: 300 ml high-form lipless beakers
containing 100ml of sediment and 175 ml
of overlying water.

1. Glass beakers

2. 600 mL; containing a 75-mL (1.5-cm)

-layer of sediment and 300 mL of overlying

water.

Covers

Static: Test vessels should be covered
with a glass plate. Flow-through:
openings in test compartments should be
covered with mesh nylon or stainless steel
screen. o

Test vessels covered by clear plastic plates.

Type of Dilution System ‘
Must provide reproducible supply of toxi-
cant.

N/A - Static system.

Flow Rate ,

Consistent flow rate of 5-10 vol/24 hours,
meter systems calibrated before study and
checked twice daily during test period.

N/A - Static system.

(\_’\g
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Aeration .

Dilution water should be vigorously
aerated so that dissolved oxygen in the
overlying water remains above 40%
saturation. In static systems, overlying
water may be gently aerated through a 1-
mL pipet located not closer than 2 cm
from the sediment surface; Test organisms
should not added 12 to 24h; Water quality
characteristics should be measured before
test organisms are added.

Test solutions were gently aerated (1 to 3
bubbles/second) 5 days prior to addition of
the test organisms, suspended for.a 24-hour
period after the addition of midges, and
continued throughout the duration of the
exposure period. No further details were
provided.

Photoperiod , .
{l 16 hours light, 8 hours dark with a 15-30
min transition period and illuminance of
about 100 to 1000 lux.

16 hours light, 8 hours dark. Light
intensity ranged from 50 to 80 footcandles
(538 to 861 lux).

Solvents

Use of a solvent should be avoided since
they may influence the concentration in -
pore water. If used,it should not exceed
0.5 mL/L for static tests or 0.1 mL/L for
flow-through tests. Acceptable solvents
include triethylene glycol, methanol,
ethanol, or acetone. Surfactants should
not be used.

No co-solvents were used.

D. Test Design

Sediment Into Test Chambers
One day prior (Day -1) to start of test: test
sediment, reference sediment, and negative
control sediment should be throughly
homogenized and added to test chambers;
L Overlying water is added to chambers in a

manner that minimizes suspension of
sediment

Test containers were prepared with
sediment and overlying water 5 days.
prior to treatment (p. 17). The sediment
was covered with a turbulence reducer
(modified plastic disk) during the
introduction of the overlying water.

10
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Renewal of Overlying Water:
Renewal is required and flow rates should

not differ by more than 10% in any two
test chambers and should begin on day -1.

None performed.

Placing Organisms in Test Chambers:

Should be handled as little as possible and -
introduced into overlying water below the -

air-water interface. -

On Day -1, twenty midge larvae were
impartially added to each of four
replicate test vessels/level. No other
details were reported.

Range Finding Test

A 24-day preliminary range-finding
experiment was initiated with 2-day old
midge larvae and nominal overlying
water XDE-750 concentrations of 0
(negative control), 6.10, 1.0, 10, 100,
and 1000 ppm a.i. (p. 23). After 24
days, the mean percent emergence was
82% for the control group, compared to
82, 70, 83, 85, and 0% for the toxicant
levels, respectively. The mean
development rate at the highest level

- could not be determined as no
emergence was observed. At the
remaining levels, the mean development
rate was 0.0588, 0.0636, 0.0632, and
0.0596, respectively, compared to
0.0604 for the control group.

Monitoiing the test
All test chambers should be checked daily

and observations made to assess organism

behavior such as sediment avoidance.

All replicate test vessels were observed
daily. Observations of midge emergence
and abnormal behavior were made and
the physical characteristics of the test
solutions were recorded. Starting on
Day 10 and thereafter, a daily check of
emerged midges was made.

‘11
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Nominal Concentrations of Definitive

Test

Control(s) and at least 5 test
concentrations; dilution factor not greater
than 50%. Concentrations above aqueous
solubility may be used.

0 (negative control), 63, 130, 250, 500,
and 1000 ppm a.i.

Aqueous solubility was not reported.

Number of Test Organisms

10 organisms per test chamber are
recommended. 8 replicates per treatment
should be used.

20 midge larvae/chamber, with 8
replicate chambers per level. Four
replicates were prepared for biological
response and water quality

‘measurements, and four replicates were

prepared for chemical analysis of the
overlying water.

Test organisms randomly or lmpartlally
assigned to test vessels?

Yes

Feeding

Midges in each test chamber are fed 1.5 ml
of a 4 g/LL Tetrafin® suspension daily. A
drop in d.o. level below 2.5 mg/L. may ‘
indicate over-feeding and feeding should be
suspended in all treatments untll d.o. levels
increase. :

F;c;meays -1 through 10, midges were
fed 0.50 mL of finely-ground flaked fish

| food suspension (10 meg/mL) daily.

From Days 11 through 28, 1.0 mL was
offered.

12
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Water Parameter Measurements
“Overlying Water Quality should measure
conductivity, hardness, pH, alkalinity, and
ammonia in all treatments at beginning and
end of a test and should not vary by more
than 50% within a treatment during the

test.

DO and temperature were measured
daily in each replicate vessel of each
treatment and control level. The
temperature was also continuously
monitored in one replicate vessel of the
250 ppm a.i. group. The pH was
measured on Days -1, 0, 1, and 28 in
each replicate vessel of each treatment
and control level. Total hardness, total
alkalinity, specific conductance, and
ammonia concentrations were
determined at test initiation and
termination in a composite sample from
the highest treatment level and control
solution.

Chemical Analysis
Needed if solutions were aerated, if

to absorb, if precipitate formed, if
containers were not steel or glass, or if
flow-through system was used.
Concentrations should be measured in bulk
sediment, interstitial water, overlying
water, and stock solution.

chemical was volatile, insoluble, or known |

T XDE-750 Technical (Syn.: XR-750)

concentrations were measured in the
overlying water from all treatment and

| control levels at Days 0 (1 hour), 7, and

28. Concentrations were also
determined from the sediment and pore
water of the 63, 250, and 1000 ppm a.i.
treatment levels on Days 0 (1 hour), 7,
and 28, - :

12. REPORTED RESULTS:

A. General Results

Quality assurance and GLP
compliance statements were
included in the report?

13
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Control Mortality
Must be <.30% in the sedlment at end of

the test.

Negative control: 6% mortality (580)

| This value was reviewer-interpreted from

emergence data. Mortality data were not
reported.

Percent Recovery of Chemical:
1) % of nominal,

II 2) Procedural recovery;

3) Limit of quantitation (LOQ)

1) In overlying water: 87-112% of
nominal at 0, 7, and 28 days for all

| concentration levels. In pore water: 17-

18% of nominal on Day 0, and 81-93% at
7 and 28 Days (63, 250, and 1000 ppm
a.i. test levels). In sediment: 7-15% of
nominal at Day 0, 35-40% at Day 7, and
16-68% at Day 28 (63, 250, and 1000 mg
a.i./L test levels; reviewer-calculated).

| 2) Inaqueous QC samples: 94.1-103%

of nominal concentrations. In sediment
QC samples: 77.4-111% of nominal
concentrations.

| 3) LOQ=0.40, 1.0, and 0.84 ppm a.i.

(1-hour, Day 7, and Day 28, respectively)

Data Endpoints

- Survival of Larvae ’

- Ash-free dry weight (AFDW) should be
determined by pooling all living organisms
from a replicate and drying to a constant
weight (e.g. 60°C for 24 h)

- Percent emerged (combined sexes)
- Development rate (male, female, and
combined sexes)

Raw data included?

Yes

14
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Effects Data

Control ND ND <0.84 5/80 (6) . ND
63 10 53 55 10/80 (12) ND
130 ND ND 120 11/80 (14) ND
250 .91 230 240 16/80 (20) ND
500 ND ND 470 ~ 20/80 (25) ND
1000 680 930 940 80/80 (100) - ND

ND - Not determined.

Control 94 0.0625 0.0546 0.0581
63 88 0.0590 0.0557 0.0572
130 86 0.0611 0.0537 0.0570
250 80* 0.0598 0.0555 0.0579
500 75% 0.0582* 0.0522 0.0557
1000 0* N/A N/A - N/A

* Statistically different from control group.

Other Siggif_‘x_cant Results:

The mean percent emergence at the nominal 250, 500, and 1000 ppm a.i. levels was
statistically different. from the mean percent emergence of the control organisms. The NOEC
for percent emergence was 130 ppm a.i. The mean development rate of male midge in the
500 ppm a.i. level was statistically different from the mean development rate of the male
control organisms. No other statistical differences were observed. The NOEC for
development rate was 250 ppm a.i., based on overlying water concentrations

15
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The 28-day EC,, (with 95% C.1.), based on nominal concentrations and midge emergence
(the most sensitive endpoint), was 680 ppm a.i. (243 ppm sediment).

B. Statistical Results

Method: Endpoints assessed included percent midge emergence and development rate
(male, female, and combined sexes). Percent emergence data were arcsine transformed prior
to analysis. Analyses were performed using the mean replicate organism response and
nominal concentrations using a computer program (Gulley, et al., 1989).

Data were assessed for normality using the Shapiro-Wilks Test for normality and for
homogeneity of variance using Bartlett’s Test. Percent emergence and development rate
data passed both tests, and were therefore analyzed using the William’s Test.

The EC,, (with 95% C.1.) was calculated for percent emergence using linear interpolation.

Based on Nominal Concentrations in the Overlying Water

Percent Emergence (Combined sexes) ’

NOEC: 130 ppm a.i.

LOEC: 250 ppm a.i.

EC,,: 680 ppm-a.i. 95% C.1.: 640 to 720 ppm a.i.
Slope: Not reported E '

Development Rate (Males)
NOEC: 250 ppm a.i.
LOEC: 500 ppm a.i.

Development Rate (Femalés)
NOEC: 500 ppm a.i.
LOEC: >500 ppm a.i.

Development Rate (Combined sexes)
NOEC: 500 ppm a.i.
LOEC: >500 ppm a.i.

Endpoints affected: Percent emergence and male development rate
Most sensitive endpoint: Percent emergence

16
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13. VER]FICATION OF STATISTICAL REStJLTS:

Method: After confirming normality and homogeneity of variances, percent emergence and
development rate (male, female, and combined sexes) data were assessed for treatment-
related effects compared to the negative control using ANOVA and William’s multiple
comparison test via TOXSTAT statistical software. An EC50 (with 95% C.1.) was
determined using the probit method via NUTHATCH statistical software for percent
emergence. The reviewer excluded the nominal 1000 ppm a.i. treatment group from all
statistical analyses given the 0% emergence by 28 days. All toxicity values are reported as
pore water concentrations as a percentage of overlying water, based on mean recovery
across all samples at the nominal 63, 250 and 1000 treatment levels (63%).

Based on Mean Pore Water Concentrations (63% of nominal)
Percent Emergence (Combined sexes) )
NOEC: 82 ppm a.i.
LOEC: 158 ppm a.i.
EC,,:4032 ppm a.i. 95% C.1.: 200-210,000
Siope: 0.771+0.46

Development Rate (Males)
NOEC: 158 ppm a.i.
LOEC: 315 ppm a.i.

Development Rate (Females)
NOEC: 315 ppmai. ' i
LOEC: >315ppmai. :

Development Rate (Combined sexes)
NOEC: 315 ppm a.i. :
LOEC: >315 ppm a.i.

Endpoints affected: Percent emergence and male development rate
Most sensitive endpoint: Percent emergence

14. REVIEWER'S COMMENTS:

The reviewer’s conclusions were identical to those of the study author’s with the exception
of the EC,, value based on percent emergence data and the fact that the reported toxicity
values were all determined in terms of the nominal overlying water treatment concentrations
rather than the mean sediment concentrations. All toxicity values reported in the _

~ CONCLUSION section of this DER are reviewer-determined because they are based on the
pore water concentrations.

17
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This study was not desighed to fulfill any current U.S. EPA FIFRA guideline, however, the
study does provide inforr'nation that may be useful for risk assessment purposes..

Initial pH measurements on Day 0 and 1 at the 500 and 1000 ppm a.i. levels ranged from 2.8
to 5.6 and were appreciably lower than the control pH at the same intervals. The low pH is
due to the concentration of XDE-750 in the solution, and a pH of 3.5 has been reported to
cause 100% mortality of first instar larvae of Chironomus tentans (Townsend et al., 1981)
and indicates that the reduction in pH of the eéxposure solutions caused by the test substance
may have contributed to the observed reduction in midge survival at these treatment levels.

This study was conducted in compliance with all pertinent OECD GLP regulations with the
following exceptions: routine water, food, and sediment contaminant screening analyses for
pesticides, PCBs, and toxic metals were conducted using standard U.S. EPA procedures,
and were not collected in accordance with GLP procedures (i.e., no distinct protocol, Study
Director, etc.). - '
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16. OUTPUT OF REVIEWER’S STATISTICAL VERIFICATION
Percent Emergence (Combined Sexes; Day 28)
File: 5823ed Transform: NO TRANSFORMAIION

ANOVA TABLE

SOURCE DF Ss MS F
Between 4 s32.s00 208.125 2.201
Within (Error) 15. 1362.500 90.833

Total  1s  21es.000 .

Critical F value = 3.06 (0.05,4,15)
Since F < Critical F FAIL TO REJECT Ho:All groups equal

Percent Emergence (Combined Sexes; Day 28)

File: 5823ed Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED - MEAN CALCULATED IN

GROUP IDENTIFICATION ' MEAN ORIGINAL UNITS T STAT SIG .

1 neg control 93.750 93;750

2 58 87.500 87.500 0.927

3 123 86.250 86.250 1.113

4 247 80.000 80.000 2.040

S 520 75.000 75.000 2.782 *
Dunnett table value = 2.36 {1 Tailed Value, P=0.05, df=15,4)

—
1

Percent Emergence (Combined Sexes; Day 28)

File: 5823ed Transform NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
) R .. NUM OF. Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS)} CONTROL FROM CONTROL
1 neg control 4
2 58 4 15.904 17.0 6.250
3 123 4 15.904 17.0 7.500
4 247 4 15.904 17.0 13.750
5 520 4 15.904 17.0 18.750
Percent Emergence (Combined Sexes; Day 28)
File: 5823ed Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
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GROUP ORIGINAL TRANSFORMED - ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 neg control 4 83.750 93.750 93.750
2 ) 58 4 87.500 87.500 87.500
3 123 4 86.250 86.250 86.250
4 247 4 80.000 80.000 80.000
5 520 4 75.000 - 75.000 75.000
Percent Emergence (Combined Sexes; Day 28)
File: 5823ed - Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
’ . ISOTONIZED CALC. SIG TABLE DEGREES'OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
neg control 93.750
58 87.500 0.927 i 1.75 ) k= 1, wv=15
123 86.250 1.113 1.84 k=2, v=15
247 80.000 . 2.040° * 1.87 k= 3, v=15
520 " 75.000 2.782 * 1.88 k= 4, v=15
s = 9.531 .
Note: df used for table values are approximate when v > 20.
Estimates of EC%
Parameter Estimate 95% Bounds Std.Err. Lower Bound
Lower Upper /Estimate
EC5 47, 1.8 1.2E+03 0.67 0.039
EC10 1.4E+02 17. 1.1E+03 ~0.43 0.13
EC25 8.5E+02 2.0E+02 3.7E+03 0.30 0.23
EC50 6.4E+03 2.0E+02 2.1E+05 0.72 0.031
Slope = 0.770 Std.Err. = 0.462
Goodness of fit: p = 0.94 based on DF= 2.0 15.
5823ED : Percent Emergence (Combined Sexes; Day 28)
Observed vs. Predicted Treatment Group Means
Dose #Reps. Obs. Pred. Obs. Pred. %Change
Mean Mean -Pred. %Control
0.00 4.00 93.8 93.7 0.0727 100. 0.00
58.0 4,00 87.5 - 88.3 -0.760 94.2 5.78
123. 4.00 86.3 85.0 1.30 90.7 9.31
247. 4.00 80.0 80.7 -0.730 86.2 13.8
520;: - 4.00 75.0 74.9 0.119 79.9 20.1

!!!Warning: EC5 not bracketed by doses evaluated.

!11Warning: EC25 not bracketed by doses evaluated.
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!f!'Warning: EC50 not bracketed by doses evaluated.

Development RateiMale (Day 28)
File: 5823mdd Transform: NO TRANSFORMATION .

ANOVA TABLE

SOURCE DF Ss MS F

'Between 4 o.0047  o.0012 2.000
Within (Error) 15 0.0089 0.0006
Total  1s  o.o13¢ .

3.06 (0.05,4,15) - ,
F < Critical F FAIL TO REJECT Ho:All groups equal

Critical F value =
Since

Development Rate Male (Day. 28)
File: 5823mdd Transform: NO TRANSFORMATION

DUNNETTS TEST - TABLE 1 OF 2 -~

. ~ TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 neg control 0.625 0.625 :
2 . 58 0.590 0.590 2.035
3 123 0.611 0.611 0.808
4 247 0.599 0.599 1.530
5 520 0.582 0.582 2.497 *

Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=15,4)

Development Rate Male (Day 28) ]
File: 5823mdd Transform: NO TRANSFORMATION

DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment

: NUM OF Minimum Sig Diff & of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 neg control 4
2 58 4 0.041 6.5 0.035
3 123 4 0.041 6.5 0.014
4 247 4 0.041 6.5 0.027
5 520 4 0.041 6.5 0.043

Development Rate Male (Day 28) )
File: 5823mdd Transform: NO TRANSFORMATION
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WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP : ORIGINAL - TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN ] MEAN : MEAN
1 neg control 4 0.625 0.625 0.625
2 . 58 4 - 0.590 . 0.590 0.600
3 123 4 0.611 0.611 0.600
4 247 4 0.599 0.599 0.599
5 520 4 0.582 0.582 0.582
Development Rate Male (Day 28)
File: 5823mdd Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotbnic regression modél) TABLE 2 OF 2
» ‘ ISOTONIZED CALC. . SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM '
" neg control 0.625
- 58 0.600 1.434 1.75 k= 1, v=15
123 0.600 ©1.434 1.84 = 2, v=15
247 0.599 1.543 . 1.87 = 3, v=15
520 ~ 0.582 2.518 .o 1.88 = 4, v=15
s = 0.024 " ' )
" Note: df used for table values are approximate when v > 20.
Development Rate Female (Day 28)
File: 5823fdd Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE DF SSs MS F
Between ' 4 0.0033 ~ 0.0008 1.333
Within (Erxror) . 15 0.0090 - 0.0006
Total 19 0.0123
Critical F value = 3.06 (0.05,4,15)
Since F < Critical F FAIL TO REJECT Ho:All groups ‘equal
Development Rate Female (Day 28)
File: 5823fdd Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
e TRANSFORMED - MEAN CALCULATED IN . ’
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT sS1IG
1 neg control 0.546 0.546‘
2 58 -0.557 - 0.557 -0.635
23 .
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3 123 0.538 0.538 " 0.491

4 " . 247 0.556 ) ‘0.556 -0.548

5 520 0.522 0.522 - | 1.371
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=15,4)

Development Rate Female (Day 28)

File: 5823fdd Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
. ' NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) . CONTROL FROM CONTROL
1 neg control 4
2 : 58 . 4 0.041 7.5 -0.011
3 123 - 4 0.041 7.5 0.008
4 247 4 ) 0.041 7.5 -0.010
5 520 4 0.041 7.5 0.024
Development Rate Female (Day 28)
File: 5823fdd Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP - ORIGINAL TRANSFORMED . ISOTONIZED .
IDENTIFICATION N MEAN : MEAN MEAN
1 neg control 4 0.546 0.546 0.552
2 . 58 4 0.557 - 0.557 0.552
3 123 4 0.538 0.538 0.547
4 247 4 0.556 0.556 0.547
5 520 4 0.522 0.522 0.522
Development Rate Female (Day 28) _ ;
File: 5823fdd Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
neg control © 0.552 :
58 0.552 0.318 1.75 =1, v=15
123 0.547 -0.029 1.84 . = 2, v=15
247 0.547 0.029 ©1.87 = 3, v=15
520 0.522 1.371 1.88 = 4, v=15

5 = 0.024
Note: df used for table values are approximate when v > 20.

Development Rate Male and Female Comb. (Day 28)
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File: 5823mfd ‘Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF ss MS F
secween 4 o.0015 . o.0004  o.s00
Within (Error) 15 | 0.0079 . '0.0005

Total  1s  ole0ea T

Critical F value = 3.06 (0.05,4,15)
Since F < Critical F FAIL TO REJECT Ho:All groups equal

Development Rate Male and Female Comb. (Day 28)

File: 5823mfd Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2~ Ho:Control<Treatment
’ TRANSFORMED MEAN CALCULATED IN :
GROUP IDENTIFICATION MEAN - ORIGINAL UNITS T STAT  SIG
1 neg control 0.581 . © 0.581
2 58 . 0.572 0.572 0.617
3 123 0.570 0.570 0.712
4 * 247 0.579 0.579 0.126
5 520 0.557 : 0.557 1.565
Dunnett table value = 2.36 (1 Tailed Value, P=0.05, df=15,4)

Development Rate Male and Female Comb. (Day 28)

File: 5823mfd . . Transform: NO TRANSFORMATION
DUNNETTS TEST - _TABLE .2 OF 2 Ho:Contrdi<Treatment
NUM OF . Minimum Sig Diff $% of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 neg control 4
2 58 4 0.037 6.4 0.010
3 ‘123 4 0.037 6.4 0.011
4 247 4 0.037 6.4 0.002
5 520 4 0.037 6.4 0.025
Development Rate Male and Female Comb. (Day 28)
File: 5823mfd " Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL - TRANSFORME ISOTONIZED
IDENTIFICATION N - MEAN - MEAN . MEAN
25
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1 neg control 4 0.581 0.581 0.581
2 ) 58 4 0.572 0.572 0.574
3 123 4 0.570 0.570 0.574
4 247 4 © 0.579 0.579 0.574
5 520 4 0.557 0.557 0.557

Development Rate Male and Female Comb. (Day 28)

File: 5823mfd . Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CAIC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS  FREEDOM
neg control 0.581
58 0.574 0.471 1.75 k= 1, v=15
123 0.574 0.471 1.84 = 2, v=15
247 0.574 0.471 1.87 k= 3, v=15
520 0.557 1.520 1.88 k= 4, v=15
s = 0.023

Note: df used for table values are approximate when v > 20.
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6. STUDY PARAMETERS:

Scientific Name of Test Organism: Dicots: Cucumis sativus, Lactuca sativa, Brassica
napus, Raphanus sativus, Glycine max, and Beta
vulgaris altissima ,
Monocots: Echinochloa spec, Zea mays, Allzum
cepa, and T rn‘zcum aestivum

Definitive Study Duration: 22 days

- Type of Concentrations: Nominal

7. CONCLUSIONS:

Seedling emergence was studied ten non-target crop species after pre-emergent
application of XDE-750 as the GF-871 formulation (Aminopyralid). The ten species
tested were cucumber, lettuce, oilseed rape, radish, soybean, sugar beet, barnyard grass,

. corn, onion, and wheat. Cucumber, soybean, and sugar beet were tested at nominal rates
of 0.028, 0.056, 0.11, 0.23, 0.45,0.90, 1.8, 3.61, 7.21, 14.4, 289, and 57.7 g a.i./ha.
Rape and radish were tested at rates of 0.028, 0.056, 0.11, 0.23, 0.45, 0.90, 1.8, 3.61,
7.21, 14,4, 28.9, 57.7, and 230.8 g a.i./ha. Lettuce was tested at rates of 0.11, 0.23, 0.45,
0.90, 1.8, 3.61, 7.21, 14.4, 28.9, 57.7, and 230.8 g a.i./ha. Onion was tested at rates of
0.23, 0.45, 0.90, 1.8, 3.61, 7.21, 14.4, 28.9, 57.7, and 230.8 g a.i/ha. Barnyard grass,
corn, and wheat were tested at rates of 3.61, 7.21, 14.4, 28.9, 57.7, and 230.8 g a.i./ha.

The most sensitive species was soybean, a dicot, with an EC,; of 2.7 g a.i./ha (0.002 Ib
a.i./A) based on fresh shoot weight; the NOEC for soybean fresh weight was 0.9 g a.i./ha
(0.008 Ib a.i./A). The most sensitive monocot was onion, based on fresh shoot weight,
with an EC,; of 29 g a.i./ha (0.026 1b a.i./A); the EC, for onion fresh weight was 13 g
a.i./ha (0.01 Ib a.i./A). Due to statistical variation, the derived NOEC for onion was
below the calculated EC,; and per Agency guidance the EC,; is used for risk assessments.
Note that units are active ingredient, not aczd equivalents.

This study is classified as Supplemental. This study is scientifically sound, but it does
not fulfill the guideline requirements for a seedling emergence study (Subdivision J, §123-
la (TIER II)) because soil surface watering occurred without report of test substance
mobility characteristics and Thiram was applied to sugar beet without further explanation.

EAD Conclusion:.

The EAD is in agreement with the conclusions reported by the study author and the EPA
reviewer. The most sensitive dicot was soybean with an EC,,0f 2.7 g a.i./ha and a NOEC
of 0.9 g a.i./ha. based on fresh shoot weight. The most sensitive monocot was onion with
an EC,;of 29 g a.i./ha. Due to statistical variation, the derived NOEC for onion was below
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the calculated ECZS, thus the ECOS is 13 g a.i./ha based on fresh shoot weight.

- Most sensitive dicot: Soybean
Most sensitive parameter: Fresh weight
NOEC: 0.9 g a.i./ha (0.0008 Ib a.i./A)
EC,: 0.91 g a.i/ha (0.0008 Ib a.i./A) 95% C.L: 0.59-1.4 g a.i./ha (0.0005-0.001 Ib a.i./A)
EC,s: 2.7 ga.i./ha (0.002 1b a.i./A) 95%CI 2.0-3. 6ga1/ha(0002-0003 Ibai/A)
Slope: 2.08+0.159

Most sensitive monocot: Onion
Most sensitive parameter: Fresh weight

- NOEC: >EC,, ‘ v
EC,s 13 gai/ha(0.011lbai/A) 95% C.L: 4.3-37 g a.i./ha (0.004-0.03 Ib a.i./A)
EC,;: 29 g a.i/ha (0.026 b ai/A) 95% C.L: 16-54 g a.i./ha (0.014-0.05 Ib a.i./A)
Slope: 2.62+0.768

8. ADEQUACY OF THE STUDY:

A. Classification: Supplemental

B. Rationale: This study is scientifically sound but does not fulfill the guideline
requirements for a seedling emergence study (Subdivision J, §123-1 (TIER II)) because of
failure to provide information on the solubility, volatility, and Kd value of the test material
to determine what effect (if any) soil-surface watering had on the mobility of the test
material during the study, as well as fallure to provide an explanation as to why sugar beet
was treated with Thiram.

C. Repairability: The information should be provided regarding the test mobility
characteristics, as well as an explanation regarding the use of Thiram on sugarbeet.

9. GUIDELINE DEVIATIONS:

Sugar beet was treated with the fungicide Thiram and no explanation was provided as to
why this was deemed necessary. The seeds and seedlings were top-watered daily during
the first four days and some species received a minimal amount of top-watering once or
twice more during the study. No details were provided regarding the mobility of the test
substance to determine the effect (if any) of top-watering,

-10. SUBMISSION PURPOSE: This study was submitted to provide data on the phytotoxicity to

non-target crop species after pre-emergent apphcatlon of Aminopyralid for the purpose of
chemical registration.

o<
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11. MATERIALS AND METHODS:

A, Test Organisms

MRID No.:462358-24

Species: ,

6 dicots in 4 families, including soybean and
|l a rootcrop; 4 monocots in 2 families,
including corn.

Dicots: cucumber, oilseed rape, radish,
soybean sugar beet, and lettuce

Monocots: corn, barnyard grass, onion and
wheat

Number of plants per repetition:

Cucumber, Oilseed rape, Radish. Soybean,
Sugar Beet, and Com: 40 seeds/rep, 5
seeds/pot, 2 pots/rep, 4 reps/treatment
level

Barnyard Grass, Onion, and Wheat: 30
seeds/rep, 5 seeds/pot, 1 pot/rep, 6
reps/treatment level :

Comn: 36 seeds/rep, 3 seeds/pot, 2
pots/rep, 6 reps/treatment level

Source of seed and historical %
germination of seed:

See Table 1 p. 21 for seed source

B. Tesf System

Solvent:

information and historical % gemlination.

80% non-ionic surfactant

Site of test:

Barnyard grass, corn, cucumber, soybean,
radish: On-site Greenhouse 7.

Lettuce, onion, oilseed rape. sugar beet,

‘and wheat: On-site Greenhouse 8.




Planting method/type of pot: ‘

The planting containers were round plastic
pots (16.5 cm x 11.5 cm x 10 cm).
Cucumber, corn, wheat and soybean were
planted at approximately 20 mm. Radish,
barnyard grass, and sugar beet were
planted at approximately 13 mm. Oilseed
rape, lettuce, and onion were planted at
approximately 6 mm.

The growth medium was silt loam soil
with organic content of approximately
2.7% and an approximate pH of 7.0.

Method of application:

An overhead track sprayer was used for
application.

Method of watering: -

"All pots were top-watered daily during the

first four days of testing and with some
species, a minimal amount of top watering
was needed once or twice more during the
testing. Pots were also sub-irrigated
throughout the study.

Growth stage at application:

Soil surface

C. Test Design

Dose range: 2x or 3x

2x

Doses: Atleasts

0.028, 0.056, 0.11, 0.23, 0.45, 0.90, 1.80,
3.61, 7.21, 14.43, 28.85, 57.70, 115.8, and
230.8 ga.i./ha

The application rate range was adjusted
according to the expected sensitivity to the
test matenal

Controls: Negative and solvent

| Negative control (deionized water)

X\
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Replicatés per dose: Atleast3

4 replicates

Test duration: 14 days

22 days

| Were observations made at least weekly?

Yes

Maximum dosage rate:

The maximum dosage rate for the study

_was 230.8 g a.i./ha (nominal).

12. REPORTED RESULTS:

Quality assurance and GLP compliance
statements were included in the report?

Yes

Was a NOEC observed for each species?

Yes

Phytotoxic observations:

Phytotoxic observations were reported as
“visual injury,” on a scale from 0-100%.
Onion, soybean, sugar beet, lettuce and

‘oilseed rape were the only species that

experience substantial visual injury (>30%,).

Were initial chemical concentrations
measured? (Optional)

Yes. Initial concentrations were measured for
the nominal application rates of 58.8, 118, and
235 g/ha; mean measured concentrations
ranged from 102-103% of nominal.

Were adequaite raw data included?

Replicate emergence, shoot height, and fresh
shoot weight data were reported.

Results for the most sensitive parameter of each species
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Results Synopsis
Seedling Emergence .
Crop Day 21 Emergence Shoot Length Shoot Weigﬁt Percent Sun;ival Most Sensitive
NOEC EC,s NOEC ECy NOEC EC,s NOEC EC,; Parameter

Barnyard 230.8 >2308 230.8 >230.$ 230.8 >230.8 . 230.8 >230.8 Noné
Grass : '
Com >230.8 © O >2308° 230.8 >230.8 230.8 >230.8 230.8 :>230.8 None
Onion 577 244 28.9 46.5 57.7 50.7 . 230.8 | ?230.8 Shoot Length
Wheat 230.8 | >230.8 230.8 >230.8 230.8 | >230.8 230.8 >230.8 None
Cucurber 511 | >s77 517 | >s11 | 577 >57.7 517 >57.7 None
Soybean 721 1163 3.61 5.63 0.90 2.62 289 | 460 Shoot Weight
Sugar beet 517 | >s17 721 237 57.7 162 s17 | >517 Shoot Weight
Lettuce 5117 | 764 28.9 36.8 289 .| 238 289 372 Shoot Weight
Oilseed 230.8 >230.8 - 2308 >230.S 577 | >57.7 230.8 >230.8 Shoot Weight
rape : : . _
Radish 230.8 >230.8 230.8 >230.8 230.8 >230.8 230.8 - >230.8 None

ND = Not determined
* Units are g a.i./ha
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Morphological Observations (negative percent reductions indicate promoted growth)

Barnyard Grass: _
The application rate range for bamyard grass included a negative control, 3.61, 7.21, 14.4,
28.9,57.7, 115.8, and 230.8 g a.i./ha. The percent emergence for the control and
treatment levels was 70, 58, 60, 45, 70, 73, 65, and 73% respectively. The percent
survival was 100% for the control and all treatment tevels. The mean shoot length for the
control and treatment levels was 545, 593, 578, 582, 559, 548, 559, and 525 mm
respectively, which indicated a -9, -6, -7, -3, 0, -3, and 4% inhibition for the respective
treatment levels, when compared to the control. The mean shoot weight for the control
and the treatment levels was 24.1, 23.3, 24 4, 19.3, 20.5,22.4, 18.8, and 18.7 g,
respectively, which indicated a -9; -14, 10, 4, -5, 12, and 13% inhibition for the respective
treatment levels, when compared to the control. Only the highest treatment level (230 8g
- a.i./ha) had a visual injury rating (8%). '

Corn: : '

The application rate range for com included a negative control, 3.61, 7.21, 14.4, 28.9,
57.7, 115.8, and 230.8 g a.i./ha. The percent emergence for the control and treatment
levels was 100, 100, 100, 100, 100, 98, 98, and 100% respectively. The percent survival
was 100% for the control and all treatment levels. The mean shoot length for the control
and treatment levels was 973, 998, 999, 938, 956, 1040, 974, and 936 mm respectively,
which indicated a -3, -3, 4, 2, -7, 0, and 4% inhibition for the respective treatment levels,
when compared to the control. The mean shoot weight for the control and the treatment
levels was 226, 240, 227, 226, 219, 239, 229, and 215 g, respectively, which indicated a -
6,-1,0, 3, -6, -1, and 5% inhibition for the respective treatment levels, when compared to
the control No visual injury was observed for the control or any of the treatment levels.

Onion:
The application rate range for onion included a negative control, 0. 23 0.45, 0.90, 1.80,
3.61,7.21,14.4,289, 57.7, 115.8, and 230.8 g a.i./ha. The percent emergence for the
contrbl and treatment levels was 80, 93, 85, 73, 78, 75, 88, 55, 68, 60, 13, and 5%,
respectively. The percent survival was 100% for the control and all treatment levels. The
-mean shoot length for the control and treatment levels was 973, 998, 999, 938, 956, 1040,
974, and 936 mm respectively, which indicated a 0, 8, 5, 8, -2, 8, -5, 16, 25, 27, and 53%
inhibition for the respective treatment levels, when compared to the control. The mean
shoot weight for the control and the treatment levels was 226, 240, 227, 226, 219, 239,
229, and 215 g, respectively, which indicated a -76, -48, -19, -28, -41, -45, 3, -3, 26, 86,

- and 98% inhibition for the respective treatment levels, when compared to the control.
Visual injury ratings for the control and treatment levels were 8, 0, 0, 3, 0, 3, 3, 18, 13,
33, 90, and 98% respectively. -

Wheat:
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The apphcatlon rate range for wheat included a negatlve control, 3.61, 7.21, 14.4, 28.9,
57.7,115.8, and 230.8 g a.i./ha. The percent emergence for the control and treatment

“levels was 100, 100, 98, 98, 93, 93, 98, and 93% respectively. The percent survival was
100% for the control and all treatment levels except for the 14.4 g a.i./ha treatment level
which had a survival percent of 97%. The mean shoot length for the control and
treatment levels was 343, 332, 345, 351, 356, 356, 362, and 364 mm respectively, which
indicated a 3, 0, -2, -4, —4 -6, and 6%1nh1b1tlon for the respective treatment levels, when
compared to the control. The mean shoot weight for the control and the treatment levels
was 10.4, 9.76, 10.1, 10.5, 11.2, 10.4, 11.2, and 11.0 g, respectively, which indicated a 6,
3, -1, -8, 0, -8, and -6%inhibition for the respective treatment levels, when compared to
the control. Only the highest treatment level (230.8 ga. 1./ha) bad a visual injury rating
(3%).

Cucumber:
The application rate range for cucumber mcluded a negatwe control, 0. 028 0.056, 0.11,
0.23, 0.45, 0.90, 1.80, 3.61, 7.21, 14.4, 28.9, and 57.7 g a.i/ha. The percent emergence
for the control and treatment levels was 98, 95, 95, 90, 93, 85, 95, 80, 85, 98, 88, 83, and
88% respectively. The percent survival was 100% for the control and all treatment levels.
The mean shoot length for the control and treatment levels was 233, 240, 209, 208, 233,
228,221, 194, 211, 195, 233, 257, and 287 mm respectively, which indicated a -3, 10, 10,
1 0,2,17,9, 16, 0, -10, and -23% inhibition for the respective treatment levels, when
compared to the control. The mean shoot weight for the control and the treatment levels
was 179, 183, 174, 171, 177, 179, 171, 160, 174, 175, 174, 172, and 151 g, respectively,
which indicated a -2, 3, 4, 1, 0, 4, 11, 3, 2, 3, 4, and 15% inhibition for the respective
treatment levels, when compared to the control Visual i injury ratings for the control and
treatment levels were 0,0, 0,0, 0,0, 5, 5, 0, 0, 8, 10, and 20% respectively.

Soybean:
The application rate range for soybean included a negatlve control, 0.028, 0. 056 0.11,
0.23,0.45, 0.90, 1.80, 3.61, 7.21, 14.4, 28.9, and 57.7 g a.i./ha. The percent emergence
for the control and treatment levels was 85, 93, 90, 98, 95, 98, 95, 88, 95, 98, 70, 65, and
30% respectively. The percent survival for the control and treatment levels was 100, 100,
-100, 100, 100, 100, 100, 100, 97, 100, 92, 83, and 74% respectively. The mean shoot
length for the control and treatment levels was 237, 246, 236, 233, 238, 236, 235, 231,
223, 149, 88, 45, and 44 mm respectively, which indicated a -4, 1, 2, 0, 0, 1, 3, 6, 37, 63,
81, and 82% inhibition for the respective treatment levels, when compared to the control.
The mean shoot weight for the control and the treatment levels was 68.2, 67.7, 67.6, 68.3,
67.9, 69.6, 66.3, 49.5, 48.2, 33.2, 9.11, 5.13, and 1.65 g, respectively, which indicated a
1,1,0,0, -2, 3, 27, 29, 51, 87, 92, and 98 % inhibition for the respective treatment levels,
when compared to the control. Visual injury ratings for the control and treatment levels
-were 0, 3, 0,0, 3,0, 10, 20, 25, 40, 55, 65, and 83% respectively.
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Sugar beet: '

The application rate range for sugar beet included a negative control, 0.028, 0.056, 0.11,
0.23, 0.45, 0.90, 1.80, 3.61, 7.21, 14.4, 28.9, and 57.7 g a.i./ha. The percent emergence
for the control and treatment levels was 65, 83, 70, 70, 85, 83, 70, 75, 80, 80, 78, 75, and
75% respectively. The percent survival for the control and treatment levels was 92, 100,
100, 100, 92, 100, 97, 100, 100, 100, 97, 100, and 94% respectively. The mean shoot
length for the control and treatment levels was 146, 152, 152, 145, 150, 146, 149, 139,
149, 144, 119, 100, and 70 mm respectively, which indicated a -4, -4, 0, -3, 0, -2, 5, -2, 2,
18, 31, and 52%inhibition for the respective treatment levels, when compared to the
control. The mean shoot weight for the control and the treatment levels was 23.6, 34.0,
29.5, 28.1, 30.3, 29.2, 27.4, 20.0, 30.5, 27.8, 19.5, 12.3, and 5.25 g, respectively, which
indicated a -44, -25, -19, -28, -24, -16, 15, -29, -17, 17, 48, and 78 % inhibition for the
respective treatment levels, when compared to the control. Visual injury ratings for the
control and treatment levels were 0, 0, O 0,0,0,3,0,10, 18, 35, 50 and 70%
respectively.

Lettuce:
* The application rate range for lettuce included a negative control, 0.11, 0.23, 0.45, 0.90,
1.80, 3.61, 7.21, 14.4, 28.9, 57.7, and 230.8 g a.i./ha. The percent emergence for the
control and treatment levels was 80, 83, 80, 95, 95, 83, 75, 90, 95, 80, 73, and 25%
respectively. The percent survival for the control and treatment levels was 97, 100, 100,
100, 100, 100, 100, 100, 100, 90, 35, and 0% respectively. The mean shoot length for the
control and treatment levels was 51, 52, 50, 52, 52, 50, 51, 52, 55, 44, 40, and 0 mm
respectively, which indicated a -2, 2, -2, -2, 2, 0, -2, -7, 14, 22, and 100% inhibition for
the respective treatment levels, when compared to the control. The mean shoot weight for
the control and the treatment levels was 3.00, 3.33, 3.23, 4.32, 3.88, 3.01, 2.86, 3.32,
3.21, 1.71, 0.517, and O g, respectively, which indicated a -11, -8, -44, -29, 0, §, -11, -7,
43, 83 and 100 % inhibition for the respective treatment levels when compared to the
control Visual injury ratings for the control and treatment levels were 0, 0, 0, 0, 0, 0, 0,
0, 5, 35, 88, 100% respectively.

Oilseed rape:
The application rate range for oilseed rape included a negative control, 0.028, 0.056, 0.11,
0.23, 0.45, 0.90, 1.80, 3.61, 7.21, 14.4, 28.9, 57.7, and 230.8 g a.i./ha. The percent

emergence for the control and treatment levels was 78, 90, 83, 90, 80, 85, 85, 78, 85, 78,

93, 83, 85, and 75% respectively. The percent survival for the control and treatment
levels was 100, 98, 98, 97, 96, 98, 97, 100, 97, 100, 97, 100, 95, and 100% respectively.
The mean shoot length for the control and treatment levels was 223, 197, 225, 209, 198,
206, 203, 211, 216, 209, 194, 222, 225, and 179 mm respectively, which indicated a 12, -
1,7,12,8,9,6,3,7,13, 0, -1, and 20% inhibition for the respective treatment levels,
when compared to the control. The mean shoot weight for the control and the treatment
levels was 3.00, 3.33, 3.23, 4.32, 3.88, 3.01, 2.86, 3.32,3.21,1.71,0.517,and O g,
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respectively, which indicated a -11, -8, -44, -29, 0, 5, -11, -7, 43, 83, and 100 % inhibition
for the respective treatment levels, when compared to the control. Visual injury ratings
for the control and treatment levels were 0, 5, 0, 0, 8,0, 0, 3, 0, 0, 13, 25, 28, and 43%
respectively.

Radish: S o ‘ _

The application rate range for radish included a negative control, 0.028, 0.056, 0.11, 0.23,
0.45, 0.90, 1.80, 3.61,7.21, 14.4, 28.9, 57.7, and 230.8 g a.i./ha. The percent emergence .
for the control and treatment levels was 100, 100, 98, 98, 100, 100, 98, 100, 100, 98, 100,
100, 95, and 100% respectively. The percent survival was 100% for both the control and
treatment levels. The mean shoot length for the control and treatment levels was 158,
147, 152, 155, 153, 134, 151, 150, 152, 145, 147, 154, 152, and 153 mm respectively,
which indicated a 7, 4, 2, 3, 15, 5, §, 4,8, 7, 3, 4, and 3% inhibition for the respective
treatment levels, when compared to the control. The mean shoot weight for the control
and the treatment levels was 48.6, 40.8, 46.0, 44.8, 44.5, 35.8, 43.8, 42.6, 45.0, 41.0,
41.1, 43.6, 40.4, and 42.0 g, respectively, which indicated a 16, 5, 8, 8, 26, 10, 12, 7, 16,
15, 10, 17, and 13 % inhibition for the respective treatment levels, when compared to the .
control. No visual injury was observed except for the two highest treatment levels of 57.7
and 230.8 g a.i./ha which had visual injury ratings of 8 and 15% respectively.

~ Statistical Results

~ Statistical Method: The means and standard deviations were calculated for the percent
emergence, phytotoxicity ratings, shoot length, and dry weight data. Statistical analysis of the
concentration versus effect data was performed using SAS for Windows or Minitab software.

Most sensitive monocot: Onion

Most sensitive parameter: Emergence

NOEC: 57.7ga.i/ha

EC,:244gai/ha 95% C.1.: 14.4-39.7gai/ha
EC,: 57.0gai/ha " 95% CI1.:34.9-107 ga.i/ha
Slope: Not reported

Most sensitive dicot: Soybean

Most sensitive parameter: Shoot Weight

NOEC: 0.90 g a.i./ha ,
EC,:2.62 gai/ha 95% C.1.:1.98-3.31 g a.i./ha
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EC,, 5.74gai/ha  95% C.lL:4.74-6.70 g a.i/ha

13. REVIEWER’S VERIFICATION OF STATISTICAL RESULTS:

Statistical Method: Seedling emergence, shoot length, and fresh weight data were
analyzed to determine if they satisfied the assumptions of ANOVA (i.e., normal
distribution and homogeneity of variances) for all species exhibiting at least a 5%
reduction in response. Ifthey did, the NOEC was determined using ANOVA, followed by
Bonferroni’s t-test (unequal replicates, non-monotonic response), Dunnett’s test (equal
replicates, non-monotonic response), or William’s test (monotonic response). If the data
did not meet these assumptions, transformations (e.g., square-root, inverse square-root, or
natural log) were attempted. If these transformations were successful, the NOEC was
determined using a method described above. If the transformations were not successful,
the NOEC was determined using the non-parametric Kruskal-Wallis test. These analyses
were conducted using TOXSTAT statistical software. The ECy and EC,; values and their
95% confidence intervals and slopes were determined using the Probit method via
Nuthatch statistical software.

12
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Results synopsis

MRID No.:462358-24

Crop Emergence* . Shoot Length Fresh Weight Most Sensitive
" NOEC | ECys | ECs | NOEC | ECy | ECs | NOEC | ECs | ECs Farameter

Barnyard - 230.8 ND | >230.8 230.8 >230.8 | >2308 2308 30 >230.8 | None
Grass X
Corn 2308 >230.8 | >230.8 230.8 >2308 | >2308 | 2308 | >2308 | >230.8 | None
Onion 57.7 24 46° 28.9 16 93° 51.7 13 29" | Fresh Weight
Wheat 230.8 44 >230.8 230.8 >230.8 | >230.8 230.8 ND >230.8 | None
Cucumber >57.7 0014 | >577 57.1 ND >57.7 517 41 >57.7 | None
Soybean 7.21 58 [ 17 - 3.61 1.1 4.4 '0.9 0.91 . 2.7* | Fresh Weight
Sugar Beet 57.7 5577 | >517 721 6.0 21 14.43° 57 14* | Fresh Weight
Lettuce 571 31 76 >57.7° 22 60° 14.43 11 20* | Fresh Weight
Oilseed Rape 2308 | >2308 | >2308 | 2308 0.0008 ' | >230.8 517 4.9 49* | Fresh Weight
Radish 2308 | >2308 | >2308 | 2308 ND | >2308 230.8 8.0c*® | 2308 | None

* The revicwer’s estimate was lower than the study authors’.
® The reviewer’s estimate was higher than the study authors’.
*units are g a.i./ha :

ND=The EC, value could not be determined using the Probit method.’

Values in bold arc the most sensitive endpoints for risk assessment.
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EC, values, confidence intervals, and slopes

MRID No.;462358-24

Emergence* Shoot Length*
Species
ECys | Confidenc EC, Confidence Slope ECys | Confidence EC,s Confidence Slope
e Interval Interval Interval Interval
Barnyard ND N/A >230.8 N/A N/A 5230.8 N/A >230.8 N/A N/A
Grass .
Comn >230.8 N/A >230.8 N/A N/A >230.8 N/A >230.8 N/A N/A
Onion 24 12-46 46° 30-70 3.40+0.676 16 1.6-160 93® 40-220 | 1250787
Wheat 44 0.28-7100 | >230.8 N/A 0.288+0.253 | >230.8 N/A >230.8 N/A N/A
Cucumber 0.014 | 4.0e%5. et | >57.7 N/A 0.140+0.102 ND N/A >57.7 N/A N/A
Soybean 5.8 2.7-13 17 11-25 2.1240.416 1.1 0.64-2.0 4.4 3161 l.64d:0.145
SugarBeet | >57.7 N/A >57.7 N/A N/A 6.0 3.8-9.6 21° 18-26 1.75+0.202
Lettuce 31 14-68 76 49-120 2.52#0.516 22 7.664 60° 35-100 2.21+1.34
Qilseed >230.8 NA >230.8 N/A N/A 0.0008 | 1. 1e%-5.8¢¥ | >230.8 N/A 0.052540.10
Rape .
Radish >230.8 N/A >230.8 N/A N/A ND 'N/A >230.8 N/A N/A
*The reviewer’s estimate was lower than the study authors’.
® The reviewer’s estimate was higher than the study authors’.
*units are g a.i./ha
ND=The EC, value could not be determined using the Probit method.
14
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Fresh Weight*
Species
: EC,s Confidence ECy Confidence Slope
: Interval _Interval
Barnyard 30 0.14-6.6¢* " | >230.8 N/A 0.822+0.984
Grass : .
Corn. >230.8 N/A >230.8 N/A N/A
Onion 13 - 4.3-37 S 298 16-54 2.62+0.768
Wheat ND N/A >230.8 N/A N/A
Cucumber 41 18-91 >57.7 N/A 3.53+3.96
Soybean 0.91 0.59-1.4 2.7° 2.0-3.6 2.08+0.159
Sugar Beet 5.7 2.7-12 14* 8.9-21 2.554+0.493
Lettuce 11 6.0-22 20° " 1430 3.87+1.01
Qilseed 4.9 0.35-68 49 16-150 0.972+0.372
Rape '
Radish 8.0¢*® 1.4¢3%4 7! >230.8 ~ NA 0.0821:0.1
_ *The reviewer’s estimate was lower than the study authors’.

® The reviewer’s estimate was higher than the study authors’.

*units are g a.i./ha

'ND=The EC, value could not be determined using the Probit method.
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Most sensitive dicot: Soybean

Most sensitive parameter: Fresh weight

NOEC: 0.9 g a.i./ha (0.008 Ib a.i./A)

ECys: 0.91 g a.i./ha (0.008 b a.i/A) 95% C.L: 0.59-1.4 g a.i./ha (0.0005-0.001 Ib ai/A)
EC,: 2. 7ga1/ha(00021ba1/A) 95% C.1.:2.0-3.6 g a.i/ha (0.002-0.003 Ib a.i/A)
Slope: 2.08+0.159

Most sensitive monocot: Onion

Most sensitive parameter: Fresh weight
ECy: 13 ga.i/ha (0.011bai/A) 95% C.L.: 43-37ga1/ha(0004 -0.03 Ib a.i./A)
EC,:29gai/ha(0.0261bai/A) 95% C.l.:16-54 g a.i./ha (0.014-0.05 Ib a.i./A)
Slope: 2.62+0.768

14. REVIEWER’S COMMENTS:

The reviewer’s conclusions regarding the most sensitive species (soybean, a dicot and
onion, a monocot) were similar to the study author’s; however, the reviewer’s analysis
determined that onion fresh weight was more sensitive than onion emergence. Differences
between the reviewer’s and the study authors’ estimates can be attributed to the different
statistical methods which were used to derive these estimates. Because the reviewer’s
analysis provided EC, values and slopes for all estimates, the reviewer’s values are
reported in the Conclusions section. The reviewer has also provided the toxicity values
for the most sensitive monocot and dicot species in units of 1b a.i./A.

The definitive study was conducted from July 2 to July 24, 2003. The average
temperatures for Greenhouse 7 ranged from 15.2 to 35.3°C and the relative humidity %
ranged from 42 to 94%. The average temperatures for Greenhouse 8 ranged from 16.0 to
36.6°C and the relative humidity ranged from 34 to 93%. Natural sunlight was the only
source of light during the treatment exposures, and ranged from 347-879 uEm™s:

This study was conducted in accordance with USEPA Good Laboratory Practice
Regulations (Title 40, Part 160) and included a Quality Assurance statement.

EAD Comments:

After review of the study data and the US EPA DER, the reviewer is in agreement with the
conclusion reached by the US EPA, with the recommendation that the results for the sugar beet
be omitted due to possible interference from Thiram use.

16
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APPENDIX 1. OUTPUT FROM REVIEWER'S STATISTICAL VERIFICATION~
barnyard grass emergence
File: 5824ge Transform: NO TRANSFORMATION

ANOVA TABLE

e e it e e . 1o o o e S e i ot o o S o S o At T o o B i S St = ek T o o T T = . L = T e e e ot T e e

SOURCE DF Ss MsS F

Between 7 2s.ae8 3.638  1.888
Within (Error) 24 46;250 : 1.927 .
Total n n.me T

o e e e e o e e o o e o e e e o o e T = S - A S St S o o - Y e . o . o P e St W M i A e o S e o o o

Critical F value = 2.42 (0.05,7,24j
Since F < Critical F FAIL TO REJECT Ho:All groups equal

barnyard grass emergence

File: 5824ge Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
X . TRBNSFORMED MEAN CALCULATED IN

GRQUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG

1 control - 7.000 ] 7.000

2 3.61 5.750 ‘ 5.750 ) 1.273

3 7.21 6.000 6.000 1,019

4 14.43 4.500 4.500 2.547 *

5 - © 28.9 . 7.000 7.000 0.000

6 : 57.7 7.250 7.250 - -0.255

7 115.4 6.500 6.500 0.509

8 230.8 7.250 ' 7.250 ~-0,255
Dunnett table value = 2.48 {1 Tailed Value, P=0.05, df=24,7)

barnyard grass emergence
File: 5824ge Transform: NO TRANSFORMATION

DUNNETTS TEST -  TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 4 '
2 3.61° 4 2.434 34.8 1.250
3 7.21 4 2.434 34.8 1.000
4 . 14.43 4 2.434 34.8 2.500
5 28.9 4 _ 2.434 34.8 0.000
6 57.7 4 2.434 34.8 -0.250
7 115.4 4 2.434 34.8 0.500
8 230,8 4 2.434 34.8 ~0.250
19
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barnyard grass emergence

File: 5824ge Transform: NO- TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP '_ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 control 4 7.000 7.000 5.813
2 3.61 4 5.750 5.750 5.813
3 7.21 4 6.000 6.000 5.813
4 14.43 4 4.500 4.500 5.813
"5 ‘ 28.9 4 - 7.000 7.000 6.917
6 57.7 4 7.250 7.250 6.917
7 115.4 4 6.500 © 6.500 6.917
8 230.8 4 7.250 7.250 7.250
barnyard grass emergénce .
File: 5824ge Transform: NO TRANSFORMATICN
I
. WILLIAMS TEST (Isotonic regression modelj  TABLE 2 OF 2
ISOTONIZED CALC.  SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS p=,0§ WILLIAMS FREEDOM
control 5.813
3.61 5.813 1.210 1.71 k=1, v=24
7.21 5.813 1.210 - 1.79 = 2, v=24
14.43 5.813 1.210 1.82 = 3, v=24
28.9 6.917 0.085 - . 1.83 = 4, v=24
57.7 6.917 0.085 1.84 = 5, v=24
115.4. 6.917 0.085 1.84 k= 6, v=24
230.8 7.250 0.255 . '1.85 =7, v=24
s = 1.388 .
Note: df used for table values are approximate when v > 20.
ECx
!T!Failure #3: Data not suitable for probit model fit.
Criterion is 3 or more distinct isotone means.
onion emergence :
File: 5824ie Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE DF SS MS F
Between 9 49.000 5.444 2.016
Within (Error). 30 81.000 " 2.700
Total 39 130.000

Critical F wvalue = 2.21 (0.05,9,30)
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Since F < Critical F FAIL TO REJECT Ho:All groups equal

onion emergence ’
File: 5824ie Transform: NO TRANSFORMATION

DUNNETTS TEST -  TABLE 1 OF 2 ' Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN - ORIGINAL UNITS T STAT SIG
1 control 8.000 - 8.000 )
2 0.23 9.250 ' 9.250 -1.076
3 0.45 8.500 - 8.500 -0.430
4 0.9 7.250 7.250 0.645
5 1.8 7.750 7.750 0.215
6 3.61 7.500 7.500 0.430
7 7.21 8.500 8.500 -0.430
8 14.43 5.500 5.500 2.152
9 28.9 6.750 6.750 1.076
10 57.7 6.000 6.000 1.721
Dunnett table value = 2.54 (1 Tailed value, P=0.05, df=30,9)

onion emergence

File: 5824ie Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 . Ho:Control<Treatment
NUM OF Minimum Sig Diff % of " DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 -control 4
2 0.23 4 2.951 36.9 -1.250
3 0.45 4 2.951 36.9 -0.500
4 0.9 4 2.951 36.9 0.750
5 1.8 - 4 2.951 36.9 0.250
6 3.61 4 2.951 ' 36.9 0.500
7 7.21 4 2.951 36.9 -0.500
8 14.43 4 2.951 36.9 2.500
] 28.9 4 2.951 36.9 1.250
10 57.7 4 2.951 36.9 2.000

onion emergence

File: 5824ie Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ' : ORIGINAL TRANSFORMED  ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 control 4 8.000 8.000 8.625
2 0.23 4 9.250 9.250 8.625
3 0.45 4 8.500 8.500 8.500
g 0.9 4 7.250 7.250 7.750
5 1.8 4 7.750 7.750 7.750
21
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onion emergence

File: 5824ie

WILLIAMS TEST

control

s = . 1.643

0.23
0.45
0.9

Estimates of EC%

Parameter Estimate

EC5 —
EC10
EC25
EC50

Slope

24,
30.
46.
72.

Goodness of fit: p =

5824IE : onion emergence

0.00
0.230
0.45¢0
Q0.900

1.80

3.61

7.21

14.4

28.9

57.7- .

3.61 4 7.500 7.500 7.750
7.21 4 8.500 8.500 s 7.750 - .
14.43 4 5.500 5.500 6.125
28.9 4 6.750 6.750 6.125
57.7 4 6.000 6.000 6.000
Transform: NO TRANSFORMATION
(Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. 51G TABLE DEGREES OF
MEAN WILLIAMS P=(O5 WILLIAMS FREEDOM= )
8.625 .
8.625 0.538 1.70 k= 1, v=30
8.500 0.430 1.78 k= 2, v=30
7.750 0.215 '1.80 = 3, v=30
7.750 0.215 1.81 " = 4, v=30
7.750 0.215 1.82 k= 5, v=30
7.750 0.215 1.83 = 6, v=30
6.125 1.614 1.83 = 7, v=30
6.125 1.614 1.83 = 8, v=30
6.000 1.721 1.83 = 9, v=30
Note: df used for table values are approximate when v > 20.
95% Bounds Std.Err. Lower Bound
Lower Upper : /Estimate
12. 46. 0.14 0.51
17. 54, 0.12 0.56
30. 70. 0.092 .65
54. 96. 0.062 0.75
3.40 Std.Err. = ‘0.676
0.32 based on DF= 9.0 . 36.
Qbs. Pred. Obs. Pred. $Change
Mean Mean -Pred. $Control
8.00 7.81 0.188 100. 0..00
9.25 7.81 1.44 100. 2.27e-14
8.50 7.81 0.688 100. 3.08e-12
7.25 7.81 -0.562 100. 4.57e-0°
7.75 7.81 ~0.0623 100. 2.42e-06
7.50 7.81 -0.312 100.  0.000474
8.50 7.81 0.690 100. 0.0328
5.50 7.75 -2.25 99.1 0.860
6.75 7.13 ~-0.379 91.3 8.74
6.00 4.93 1.07 36.9.

4.00

4.00
4.00
4.00
4.00

4.00

63.1

e v

e e = =
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115. 4.00 o 1.25 1.92 ~0.670 24.6 75.4
231. 4.00 0.500 0.340 0.160 4.35 95,7
wheat emergence
File: 5824we Transform: NO TRANSFORM
KRUSKAL-WALLIS ANOVA BY.RANKS - TABLE 1 OF 2
: . TRANSFORMED MEAN CALCULATED IN RANK
GROUP IDENTIFICATION MEAN ORIGINAL UNITS SUM
1 control 10.000 10.000 86.000
2 3.61 10.0090 10.000 86.000
3 7.21 9.750 9.750 71.000
4q 14.43 9.750 . ‘9,750 71.000
] 28.9 9.250 9.250 - 41.000
6 57.7 9.250 9.250 51.000
7 115.4 9.750 " 9.750 71.000
8 230.8 9.250 9.250 51.4004Q0
Calculated H Value = 8.396 Critical H Value Table = 14.070

Since Calc H < Crit H FAIL TO REJECT Ho:All groups are equal.

wheat emergence

File: 5824we : Transform: NO TRANSFORM
DUNNS MULTIPLE COMPARISON - KRUSKAL:WALLIS -~ TABLE 2 OF 2
_ GROUP
] TRANSFORMED ORIGINAL 00000000 -
GROUP IDENTIFICATION MEAN MEAN 56847312
5 28.9 9.250 9.250 \
6 57.7 9.250 9.250 \
8 230.8 8.250 9.250 . .\
4 14.43 9.750 9.750 . \
7 115.4 9.750 9.750 \.
3 7.21 9.750 9.750 . . . . .\
1 control 10.000 10.000 . . . . . .\
2 3.61 10.000 16.000 . . . . . . o\
* = significant difference (p=0.05) . ..= no significant difference
Table q value (0.05,8) = 3.124 SE = 5,388 )
Estimates of EC$ '
Parameter = Estimate -95% Bounds Std.Err. Lower Bound
) Lower Upper /Estimate
BC5 | 44. 0.28 7.1E+03 1.1 0.0062
EC10 8.1E+02 9.7 6.78+04 - 0.94 .0.012
EC25 1.0E+05 1.2 9.1E+09 2.4 1.1E-05
EC50 2.2B407 . 0.022 .2.2E+16 4.4 1.0E-09
Slope = 0.288 Std.Err. = 0.253
Goodness of fit: p = = 0.56 Dbased on DF= 5.0 24,

5824WE : wheat emergence
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Cbserved vs. Predicted Treatment Group Means

Dose #Reps. Obs. - Pred. Obs. Pred. %Change
Mean Mean ~-Pred. $Control
0.00 4.00 106.0 10.0 -0.0387 100. 0.00
3.61 4.00 10.0 9.79 0.213 . 97.5¢ 2.50
7.21 4.00 9.75 9.73 0.0181 96.9 3.06
14.4 4.00 9.75 9.67 0.0835 . 96.3 3.71
28.9 4.00 9.25 - 9.59 -0.340 " 95.5 4.47
57.7 ° 4.00 9.25 9.50 -0.252 94.7 5.35
115. 4.00 9.75 9.40 0.350 93.6 6.36
231. 4.00 9.25 | 9.28 -0.0341 82.5 - 7.52

! 11Warning: EC10 not bracketed by doses evaluated.
tV!Warning: EC25 not bracketed by doses evaluated.
!'!1Warning: EC50 not bracketed by doses evaluated.

cucumber emergence )
File: 5824ce : Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF S5 MS F
Between 9 ' 14.100 1.567 2.185
Within (Error) 30 21.500 0.717
Total 39 35.600

Critical F value = 2.21 (0.05,9,30)

Since F < Critical F FAIL TO REJECT Ho:All groups equal

cucumber emergence ’ :
File: 5824ce - Transform: NO TRANSFORMATION

DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED  MEAN CALCULATED IN
GROUP  IDENTIFICATION MEAN ORIGINAL UNITS T STAT
1 control 9.750 9.750

2 0.23  9.250° 9.250 0.835

3 0.45 8.500 8.500 . 2.088

4 0.9 9.500 9.500 0.418

5 1.8 8.000 8.000 2.923

6 3.61 8.500 8.500 2.088

7 7.21 9.750 9.750 0.000

8 14.43 8.750 8.750 1.670

9 28.9 8.250 8.250 2.505

10 57.7 8.750 8.750 1.670
Duhnett table value = 2.54 " (1 Tailed Value, P=0,05, df=30, 9)
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cucumber emergence

File: 5824ce Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of " DIFFERENCE,
GROUP IDENTIFICATION REPS {IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 4
2 0.23 4 1.521 15.6 0.500
3 0.45 4 1.521 15.6 1.250
4 0.9 4 1.521 15.6 0.250
5 1.8 4 1.521 15.6 1.750
6 3.61 4 1.521 15.6 1.250
7 7.21 4 1.521 15.6 0.000
8 14.43 4 1.521 15.6 1.000
9 28.9 4 1.521 15.6 1.500
10 57.7 4 1.521 15.6 1.000

cucumber emergence

File: 5824ce Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATICON N MEAN MEAN MEAN
1 control 4 9.750 9.750 9.750
2 0.23 4 9.250 9.250 9.250
3 0.45 4 8.500 8.500 9.000
4 ) 0.9 4 9,500 ) 9.500 9.000
5 1.8 4 8.000 8.000 8.750
6 3.61 4 8.500 . 8.500 © 8.750
7 7.21 4 9.750 9.750 8.750
8 14.43 4 8,750 8.750 8.750
9 28.9 4 8.250 8.250 8.500
10 57.7 4 8.750 8.750 8.500

cucumber emergence

File: 5824ce Transform: NO TRANSFORMATION
WILLIAMS TEST (isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION : MEAN WILLIAMS P=.05 WILLIAMS . FREEDOM
control 9.750 . )
"0.23 9.250 0.835 1.70 k= 1, v=30
0.45 9.000 1.253 1.78 = 2, v=30
0.9 9.000 1.253 ©1.80 k= 3, v=30
1.8 8.750 1.671 1.81 . = 4, v=30
3.61 8.750 1.671 1.82 k= 5, v=30
7.21 8.750 . 1,671 1.83 = 6, v=30
14.43 8.750 1.671 1.83 = 7, v=30
25
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28.9 8.500 2.088 * 1.83 k= 8, v=30
57.7 - 8.500 2.088 * 1.83 k= 9, v=30
s = 0.847 '
Note: df used for table values are approximate when v > 20.
Estimates of EC%
Parameter ‘Estimate 95% Bounds Std.Err. Lower Bound
Lowexr Upper /Estimate
EC5 . 0.014 4.0E-08 5.1E+04 3.3 2.8E-07
EC10 5.7 0.00094 3.5E+04 1.9 0.00017
EC25 1.3E+05 0.31 5.3E+10 2.8 2.4E-06
EC50 8.7E+09  0.0070 1.1E+22 © 6.0 8.0E-13
Slope = 0.140 Std.Err. = 0.102
Goodness of fit: p = 0.13 based on DF= - 10, 7 39.
5824CE cucumber emergence
Observed vé. Predicted Treatment Group Means
. Dose #Reps. Obs. Pred. «Obs. Pred. %Change
Mean Mean ~-Pred. ¥Control :
0.00 4.00 9.75 9.79 -0.0378 . 100, 0.00
0.0280 4.00 9.50 8.26 0.244 " 94.6 5.44
0.0560 4.00 9.50 9.21 0.291 94.1 5.92
0.110 4.00 9.00 9.16 ~0.160 83.6 6.41
0.230 4.00 9.25 9.10 0.147 93.0 6.99 -
0.450 4.00 8.50 9.05 -0.548 92.4 7.56
0.900 4.00 9.50 8.99 0.512 91.8 - 8.17
1.80 4.00 8.00 8.92 -0.924 91.2 8.83
3.61 4.00 8.50 8.86 -0.356 . 90.5 9.52
7.21 4.00 8.75 - 8.78 0.965 - 89.7 10.3
14.4 4.00 8.75 8.71 0.0410 89.0 11.0
28.9 4.00 8.25 8.63 -0.379 88.2 11.8.
57.7 ‘4,00 8.75 8.55 0.204 87.3 12.7
t{iWarning: EC5 not bracketed by doses evaluated.
!1YWarning: EC25 not bracketed by doses evaluated.
{1 YWarning: ECS50 not\bracketéa by doses evaluated.
soybean emergence .
File: 5824se Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE f)F 35 MS F
Between 9 191.100 ° ' 21.233" 10.272
Within (Error) 30 : 62.000 2.067
Total 39 253.100
26
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Critical F value'= 2.21 (0.05,9,30)
Since F > Critical F REJECT ' Ho:All groups equal

soybean emergence

File: 5824se Transform: NO TRANSFORMATION
DUNNETTS TEST - TABiE 1 OF 2 o " Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT  SIG
1 control 9.500 ' 9.500
2 0.23 9.500 9.500 0.000
3 0.45 9.750 9.750 ~0.246
4 .9 9.500 9.500 0.000
5 1.8 8.750 8.750 0.738
6 3.61 9.500 9.500 0.000
7 7.21 9.750 9.750 ~0.246
8 14.43 6.500 6.500 2.951- *
9 28.9 5.750 5.750 3.689 *
i0 57.7 3.000 3.000 6.394 *
Dunnett table value = 2.54 . (1 Tailed Value, P=0.05, df=30,9)

soybean émergence

File: 5824se Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
. NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 4
2 - 0.23 4. 2.582 27.2 0.000
3 0.45 4 2.582 27.2 -0.250
4 0.9 4 2.582 27.2 0.000
5 1.8 4 2.582 27.2 0.750
6 3.61 4 2.582 27.2 0.000
7 7.21 4 2.582 27.2 -0.,250
8 14.43 4 2.582 27.2 3.000
9 28.9 4 2.582 27.2 3.750
10 57.7 "4 2.582 27.2 6.500

soybean emergence

File: 5824se Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORME ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 control 4 9.500 9.500 9.583
2 0.23 4 9,500 9.500 9.583
3 0.45 4 2.750 9.750 9.583
4 0.9 4 9.500 9.500 8.500
27
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soybean emergence’
File: 5824se

WILLIAMS TEST

Transform: NO TRANSFORMATION

(Isotonic regression model)

control -
0.23
0.45
0.9
1.8

MEAN

CALC. siG
WILLIAMS pP=,05
9.583
9.583 0.082
9.583 0.082
8.500 0.000
9.333 0.164
9.333 0.164
9.333 0.164
6.500 2.951 *
5.750 3.689 *
3.000 6.394 *

e o e e e e e e e e e e e e e e e e e e e e e Y - -

s = 1.438

Note: df used for table values are approximate when v > 20.

Estimates of EC%

Parameter Estimate
EC5 5.8
EC10 8.7
EC25 17.
ECS50 35,
Slope =

Goodness of fit: p =

95% Bounds
Lower Upper
2.7 13.
4.6 16.
11. 25.
28. 44.

.12 5td.Err. =

0.%0 based on DF=

Std.Err.

c.17

0.14

0.087

0.050

0.416

e i i s o e . = R o o o o m o = = i e > o ot o . e s S e e T e e e o o e e o o o P

5824SF :

soybean emergence

e e S i s e e o ot et e o ik i Y o A o Bl 0 S o s Bl e S S o A o o S o o o S e

Dose #Reps.
0.00 4.00
0.0280 4.00
0.0560 4.00
0.110 4.00
0.230 4.00
0.450 4.00
0.900 4.00
1.80 4.00
3.61 4.00

8.750 9.333
9.500 9.333
9.750 9.333
6.500 6.500
5.750 5.750
3.000 3.000
TABLE 2 OF 2
TABLE DEGREES OF
WILLIARMS FREEDOM
1.70 = 1, v=30
1.78 = 2, v=30
1.80 k= 3, v=30
1.81 k= 4, v=30
1.82 =5, v=30
1.83 = 6, v=30
1.83 = 7, v=30
1.83 k= 8, v=30
1.83 = 9, v=30
Lower Bound
/Estimate
0.46
0.53
0.67
0.79
10 39.
Pred. %$Change
$Control
100. 0.00
100. 2.74e-09
100. 1.6le-07
100. 5.82e-06
100. 0.000191
100. 0.00312
100. 0.0382
99.7 0.318
98.2 1.84

D
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7.21 4.00 9,75 8.76 0.993 92.7 7.33
14.4 4.00 6.50 7.48 -0.985 79.2 20.8
28.9 4.00 5.75 5.38 0.369 56.9 43.1

57.7 4.00 3.00 3.05 ~-0.0466 . 32.2 67.8

lettuce emergence
File: 5824le Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF v ss Ms F
Between s 1ss.125  17.236  11.es3
Within (Error) 30 . 43.250 1.442

Total s 1es.ams T

Critical F value = 2.21 (0.05,9,30)
Since F > Critical F REJECT Ho:All groups equal

lettuce emergence

File: 5824le Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 ' Ho:Control<Treatment
. TRANSFORMED  MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 control .  8.000 . '8.000 _
2 0.45 -  9.500 - 9.500 -1.767
3 0.9 9.500 9.500 -1.767
4 1.8 8,250 - 8.250 -0.294
5 3.61 7.500 : 7.500 0.589
6 7.21 9.000 9.000 - -1.178
7 14.43 © .9.500 9.500 -1.767
8 28.9 7.750 7.750 0.294
9 57.7 7.250 7.250 0.883
10 230.8 2.500 2.500 6.477 *
Dunnett table value = 2.54 (1 Tailed Value, P=0.05, df=30,9)

lettuce emergence

File: 5824le ‘Transform: NO TRANSFORMATION
DUNNETTS TEST - TABﬂE 2 bF 2 Ho:Control<Treatment
. NUM OF Minimum Sig Diff & of DIFFERENCE .

GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

1 control 4 -

2 0.45 4 2.157 27.0 -1.500

3 : 0.9 4 2.157 27.0 -1.500

4 1.8 4 2.157 27.0 . -0.250

5 3.61 4 2.157 . 27.0 0,500

6 7.21 4 2.157 .. 27.0 -1.000
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2.157 27.0  -1.500

7 14.43 4
8 28.9 4 2.157 27.0 0.250
9 57.7 4 2.157 27.0 0.750
10 230.8 4 2.157 . - 27.0 5.500
lettuce emergence .
File: 58241e’ Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MERN MEAN
1 control 4 8.000 8.000 9.000
2 0.45 4 9.500 9.500 9.000
3 0.9 4 9.500 9.500 9.000
4 1.8 4 8.250 8.250 8.563
5 3.61 4 7.500 7.500 8.563
6 ) 7.21 4 9.000 9,000 8.563
7 . 14.43 4 9.500 9.500 8.563
8 28.9 4 7.750 7.750 7.750
9 57.7 4 7.250 7.250 7.250
10 230.8 4 2.500 2.500 2,500
lettuce emergence
File: 58241e Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) . TABLE 2 OF 2
: ISOTONIZED CALC, SIG - TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS ' - P=.05 WILLIAMS FREEDOM
- control 9.000
0.45 9.000 1.178 1.70 k=1, v=30
0.9 9.000 1.178 1.78 = 2, v=30
1.8 8.563 0.663 "1.80 = 3, v=30
- 3.61 8.563 0.663 1.81 = 4, v=30
7.21 8.563 0.663 1.82 = 5, v=30
14.43 8.563 0.663 1.83 k= 6, v=30
28.9 7.750 0.294 1.83 = 7, v=30
57.7 7.250 0.883 1.83 = 8, v=30
230.8 2.500 6.478 * 1.83 k=.9, v=30

5 = 1.201
Note: df used for table values are approximate when v > 20.

Estimates of EC%

Parameter  Estimate 95% Bounds Std.Err. Lower Bound
‘ Lower ‘Upper - /Estimate
EC5 31. 14. 68. "0.17 0.46
"EC10 43. 23. 83. 0.14 0.52
EC25 76. 49. 1.2E+02 - 0.096 0.64
ECS50 1.4E+02 1.1E+02 1.8E+02 0.056 0.77
Slope = '2.52 Std.Err. = 0.516
30
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‘Goodness of fit: p =

0.33 ' based on DF=

MRID No.:462358-24

Dose #Reps
0.00 4.00
0.110 4.00
0.230 4.00
G.450 4.00
0.900 4.00
1.80 4.00
3.61 4.00
7.21 4.00
14.4 4.00
28.9 4.00
57.7 4.00
231. 4.00
onion se height
File: 5824il
SQURCE
Between

Within (Error)

Critical F value =

Since

onion se height

File: 5824il Transform: NO TRANSFO
DUNNETTS TEST - TABLE 1 OF 2
TRANSFORMED
GROUP IDENTIFICATION MEAN
1 control 126.100
2 0.23 126.600
3 0.45 115.625
4 0.90 119.400
5 1.8 116.400
6 3.61 128.650
7 7.21 115.475.
8 14.43 132.275
9 28.9 105.500
10 57.7 95.025

8.00
9.50
9.50
. 8.25
7.50
$.00
9.50
7.75
7.25
2.50

Pred.
. Mean

8.58
8.58
8.58
8.58
8.58
8.58
8.58
8.57
8.52
8.22
7.15
2.50

~-0.00275

Transform: NO TRANSFORMATION

2.21

ANOVA TABLE

4629.179

5880.240

(0.05,9,30)
F > Critical F REJECT Ho:All groups equal

RMATION

ORIGINAL UNITS

Pred.
$Control

100.
100.
100.
100.
100.
100.
100.
99.9
99.4
95.8
-83.4
29.2

514.353

196.008

$Change

0.00°
2.28e~-13
1.07e-10
1.59e~08
1.60e-06
9.18e-05
0.00306
0.0577
0.639
4.19
16.6
70.8

Ho:Control<Treatment

e i et i o e i o e e e T e " W1 o " A L 1 o T At e W Hm 8 e s ok T S e T o A S

MEAN CALCULATED IN

126.100
126.600
115.625
119.400
116.400
128.650
115.475
132.275
105.500
95. 025

——————
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Dunnett table value =

onion se height
File: 58241l

DUNNETTS TEST

MRID No.:462358-24

2.54 (1 Tailed Value, P=0.05, df=30,9)

-  TABLE 2 OF 2

GROUP IDENTIFICATION REPS

" onion se height
File: 58241l

WILLIAMS TEST

Transform: NO TRANSFORMATION

Ho:Control<Treatment

‘Minimum Sig Diff % of

(IN ORIG. UNITS)

Transform: NO TRANSFORMATION

(Isotonic regression model)

control 4
0.23 4
0.45 4
0.90 4

1.8 4
3.61 4
7.21 4

4
4
4

ORIGINAL
MEAN
126.100
126.600
115.625
119.400
116.400
128,650
115.475
132.275
105.500
95.025

19.9
19.9

19.9

TABLE 1

TRANSFORMED
MEAN
126.100
126.600
115.625
119.400
116.400
128.650
115.475
132.275
105.500
95.025

DIFFERENCE

CONTROL FROM CONTROL

126.350
126.350
121.304
121.304
121.304
121.304
121.304
121.304
105.500

95.025

onion se height
File: 58241l

WILLIAMS TEST

Transform: NO TRANSFORMATION'

(Isotonic regressioh model)

M o o e 0 o ¢ e e s S e et A o e o B e P R ot = i Ty T i o S o e o o =

ISOTONIZED
MEAN

CALC.
WILLIAMS

SiG
p=.05

control
0.23
-0.45
0.90
1.8
3.61

126.350
126.350
121.304
121.304
121.304
121.304

0.025
0.484
0.484
0.484
0.484

32

TABLE 2-

TABLE -
WILLIAMS

1.70
1.78 .
1.80 -
1.81 .
1.82

OF 2

DEGREES OQF
FREEDCM

1, v=30
2, v=30
= 3, v=30
4, v=30
5,

wv=30
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-7.21 121.304 0.484 1.83 -k= 6, v=30
14.43 121.304 0.484 1.83 k= 7, v=30
28.9 105.500 2.081 * 1.83 k= 8, wv=30
57.7 95.025 3.13¢9. * 1.83 k= 9, wv=30
s = 14.000 .
Note: df used for table values are approximate when v > 20.
Estimates of EC%
Parameter Estimate '95% Bounds - Std.Err. Lower Bound
Lower -Upper /Estimate
EC5. 16. 1.6 1.6E+02 0.49 0.10
EC10 - 31. 6.6 1.4E+02 0.33 0.22
EC25 93. 40. 2.2E+02 0.18 0.43
ECS50 "3.2E+02 49, 2.1E+03 0.41 0.15
Slope = 1.25 Std.Brr. = 0.787
Goodness of fit: p = '0.88 Dbased on DF= 8.0 32.
5824IL : onion se height
Observed vs. Predicted Treatment Grbup Means
Dose #Reps. Cbs. Pred Obs Pred. %$Change
Mean Mean -Pred %Control
0.00 4.00 126 123 3.44 100. 0.00
0.230 4.00 127 123 3.94 100. 0.00402
0.450 4.00 116 123. -7.02 100. 0.0173
0.900 4.00 _ 119. 123. -3.18 99.9 0.0686
1.80 4.00 116. 122. -5.97 ©99.8 0.238
3.61 4.00 129. 122. 6.88 99.3 0.725
7.21 4.00 11s5. 120 -4.82 - 98.1 1.93
14.4 4.00 132. 117. 15.2 95.5 4.55
28.9 4.00 106. 111. -5.55 90.5 9.47
~--87.7 4.00 95.0 101. -6.22 82.5 17.5
- 116. 3.00 91.7 87.2 4.43 71.1 28.9
!!!Warning: EC50 not bracketed by doses evaluated.
cucumber se length
File: 5824cl Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE DF SS M5 F
Between 9 9232.845 1025.872 1.045
Within (Error) 30 29459.302 981.977
Total 39 38692.148
Critical F value = 2.21 (0.05,9,30)

Since F < Critical F FAIL TO REJECT Ho:All groups equal
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cucumber se length

File:

DUNNETTS TEST -

5824cl

* TABLE 1 OF 2

MRID No.:462358-24

Transform: NO TRANSFORMATION

Ho:Control<Treatment

cucumber se length
File: 5824cl

DUNNETTS TEST -

control
0.028
0.56
0.11
0.23
0.45
0.9

232.750
240.050
209.000
208.525
232.975
227.850
221.400
194.200
213.675
195.250

(1 Tailed Value, P=0.05,

TABLE 2 OF 2

MEAN CALCULATED IN

ORIGINAL UNITS T STAT SIG

232.750

240.050 - -0.329
209.000 1.072
208.525 1.093
232.975 -0.010
227.850 ) 0.221
221.400 0.512
194.200 1.740
213.675 0.861
195.250 1.692

.df=30,9)

Transform: NO TRANSFORMATION

Ho:Control<Treatment

File:

DO ~JRH U WA R

NUM OF Minimum Sig Diff % of
IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
control 4

0.028 4 56.282 24.2 -7.300

0.56 4 . 56.282 24.2 23.750
0.11 4 56.282 24.2 24,225

0.23 4 56.282 24.2 -0.225

0.45 4 56.282 24.2 4.900

0.9 4 56.282 24.2 11.350

1.8 4 56.282 24.2 38.550

3.61 4 56.282 24.2 19.075

7.21 4 56.282 24.2 37.500

cucumber se length
5824cl Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
) ORIGINAL TRANSFORME ISOTONIZED
IDENTIFICATION N- " MEAN MEAN . MEAN

control 4 232,750 232.750 236.400

0.028 4 240.050 240.050 236.400

0.56 4 209.000 209.000 219.950

0:11 -4 208.525 208.525 219.950

0.23 4 232.975 232.975 219.950

0.45 4 227.850 227.850 219.950

0.9 4 221.400 221.400 219.950

1.8 4 194.200 194,200 203.938
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9 ) 3.61 - 4 213.675 213.675 . 203.938
10 . T7.21 4 195.250 195.250 195.250

cucumber se length

File: 5824cl Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
. ISOTONIZED CALC. SIG TABLE 'DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=, 05 WILLIAMS FREEDOM
control 236.400
0.028 236.400 0.165 1.70 =1, v=30
0.56 219.950 0.578 1.78 = 2, v=30
0.11 219.950 0.578 1.80 = 3, v=30
0.23 -219.950 0.578 1.81 = 4, v=30
0.45 219.950 0.578 1.82 k= 5, v=30
0.9 219.950 0.578 1.83 = 6, v=30
1.8 203.938 1.300 1.83 =7, v=30
3.61 203.938 1.300 1.83 = 8, v=30
7.21 195.250 1.692 1.83 k= 9, v=30

s = 31.337
Note: df used for table values are approximate when v > 20.

ECx :
!1!Failure #3: Data not suitable for probit model fit.

Criterion is 3 or more distinct isotone means.

soybean se length
File: 5824sl Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF ss Ms F
Between s 251680.619 . 27964.513 §7.723
Within (Error) 30, 14533.740 " 484.458

Total 3 266214.359 T

Critical F value = 2.21 (0.05,9,30)
Since F > Critical F REJECT Ho:All groups equal

soybean se length
File: 5824s1 Transform: NO TRANSFORMATION

DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment

TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG

1 control 237.375 ’ 237.375
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0.23 238.200

MRID No.:462358-24

2 238.200 -0.053
3 0.45 236.325 236.325 0.067
4 0.9 235.375 235.375 0.129
5 1.8 231.175 231.175 0.398
6 3.61 222.500 222.500 0.956
7 7.21 148.875 148.875 5.686 *
8 14.43 88.175 . 88.175 9.586 *
9 - 28.9 . 45.425 45,425 12.333 *
10 57.7 43.625 43.625 12.449 ~*
Dunnett table value = 2.54 (1 Tailed Value, P=0.05, df=30,9)
soybean se length . )
‘File: 582431 Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
B . NUM. OF Minimum Sig Diff & of ‘DIFFERENCE
GROUP . IDENTIFICATION- REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 4 )
2 0.23 4 39.532 16.7 -0.825
3 0.45 4 39.532 1l6.7 1.050
4 0.9 4 39.532 16.7 .2.000
5 1.8 q 39.532 16.7 6.200
6 3.61 4 39.532 16.7 14.875
7 7.21 4 39.532 16.7 88.500
8 14.43 4 39.532 16.7 149.200
9 28.9 4 39.532 16.7 191.950
10 57.7 4 39.532 16.7 193.750
soybean se length
File: 5824sl Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotondc regression model)  TABLE 1 OF 2
GROUP . ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 control 4 237.375 237.375 237.788
2 ~-- 0.23 4 238.200 238.200 237.788
3 0.45 4 236.325 236,325 236.325
4 0.9 "4 235.375 235.375 235.375
5 - 1.8 4 231.175 231.175 231.175
6 3.61 -4 222.500 222.500 222.500
7 7.21 4 148.875 148.875 148.875
8 14.43 4 88.175 g8.175 88.175
9 28.9 4 45.425 45,425 45.425
10 57.7 4 43.625 43.625 43.625
soybean se léngth
File: 5824sl Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
36
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CALC.

9 25993.999

37

ISOTONIZED SI1G TABLE DEGREES OF
IDENTIFICATION MEAN " WILLIAMS P=.05 = WILLIAMS FREEDOM
control 237.788 )
0.23 237.788 0.027 1.70 k= 1, v=30
0.45 236.325 0.067 1.78 = 2, v=30
0.9 235.375 0.129 1.80 = 3, v=30
1.8 231.175 0.398 1.81 = 4, v=30
3.61 222.500 0.956 1.82 =5, v=30
7.21 148.875 5.686 * 1.83 = 6, v=30
14.43 88.175 9.586 * 1.83 = 7, v=30
28.9 45.425 12.333 * 1.83 = 8, v=30
57.7 43.625 12.449 * 1.83 = 9, v=30
s = 22.010
Note: df used for table values are approximate when v > 20.
Estimates of EC%
Parameter Esti&ate.“A 95% Bounds Std.Err. . Lower Bound
o Lower Upper /Estimate
EC5 1.1 0.64 2.0 0.12 0.57
EC10 1.9 1.2 3.0 0.10 0.62
EC25 4.4 3.1 6.1 0.074 0.71
EC50 11. 9.1 14. 0.046 0.81
Slope = 1.64 sStd.Err. = 0.145
11Poor fit: p =  ..0.018 based on DF= 10. 39.
582451 : soybean se length
Observed vs. Predicted Treatment Group Means
Dose #Reps Obs. Pred. Obs. Pred. $Change
Mean Mean -Pred. $Control
' 1
0.00 4.00 237 242. -4,98 100. 0.00
0.0280 4.00 246 242 3.87 100. 0.000989
0.0560 4.00 236. 242 -6.27 100. 0.00802
0.110 4.00 233. 242 ~-9.54 100. 0.0494
0.230 4.00 238. 242 -3.48 99.7 0.281
0.450 4.00 236. 240. -3.38 98.9 1.10
0.900 4.00 235. 234. 1.74 86.4 3.60
1.80 4.00" 231. 219. 12.0 90.4 9.58
3.61 4.00 223. 182. 30.7 79.1 20.9
7.21 4.00 149. 151. -2.62 62.5 ' 37.5
14.4 4.00 .- 88.2 104. -16.2 43.1° 56.9
28.9 4.00° 45.4 61.0 -15.6 25.2 74.8
57.7 4.00 43.6 29.8 13.8 12.3 87.7
sugarbeet se length )
File: 5824ul Transform: NO TRANSFORMATION
. ANOVA TABLE .
SOURCE DF SsS _ Ms F
Between 2888.,222 23.277
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Within (Error) 30 3722.405 124.080
Total 39 29716.404
Critical F value = 2.21 (0.05,9,30)

Since F > Critical F REJECT. Ho:All groups equal

sugarbeét se length

File: 5824ul Transform: NO TRANSFORMATION
bUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment

, 'TRANSFORMED  MEAN CALCULATED IN °
GROUP - IDENTIFICATION ’ MEAN ORIGINAL UNITS T ?TAT SIG

1 control 145.750 145.750,

2 0.23 150.425 150.425 -0.594

3 0.45 145.550 145.550 0.025

4 g.9 149.025 : . 149,025 -0.416

5 1.8 139.150 139.150 0.838
"6 3.61 148.525 148.525 ~0.352

7 7.21 143.550 143.550 0.279

8 14.43 119.275 118.275 3.361 *

.9 28.9 100.375 100.375 5.761 *
10 -~ 57.7 69.675 . 69.675 9.658 *
Dunnett table value = 2.54 {1 Tailed Value, P=0.05, df=30,9)

sugarbeeét se length

File: 5824ul Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 : Ho:Control<Treatment
. NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 4 )
2 0.23 4 20.006 13.7 ~4.675
3 0.45 4 20.006 13.7 0.200
4 0.9 4 20.006 13.7 ~-3.275
5 1.8 4 20.006 13.7 6.600
6 3.61 4 20.006 13.7 -2.775
7 7.21 4 20.006 13.7 2.200
8 14.43 4 20.006 -13.7 26.475
9 28.9 4 - 20.006 13.7 45.375
10 57.7 4 20.006 13.7 76.075%

sugarbeet se lehgth
File: 5824ul Transform: NO IRANSFORMRTION

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP o ORIGINAL TRANSFORMED ISOTONIZED
38
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39

MRID No.:462358-24

IDENTIFICATIOﬁ N MEAN MEAN MEAN
1 control 4 145.750 145.750 148.088
2 0.23 4 150.425 . 150.425 148.088
3 0.45 4 145.550 145.550 147.288
4 0.9 4 149.025 ©149.025 147.288
5 1.8 4 139.150 139.150 143.838
6 3.61 4 148.525 148.525 143.838
7 7.21 4 143.550 143.550 143.550
8 14.43 4 119.275 119.275 119.275
9 28.9 4 100.375 100.375 100.375
10 57.7 4 69.675 69.675 69.675
sugarbeet se length '
File: 5824ul Transform: NO TRANSFORMATION
WILLIAMS TEST KIsotonic regression model) ‘TABLE 2 OF 2
. ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
control 148.088 :
0.23 148.088 0.297 1.70 =1, v=30
0.45 147.288 0.1985 1.78 = 2, v=30
0.9 147.288° 0.195 1.80 = 3, v=30
1.8 143.838 0.243 1.81 = 4, v=30
3.61 143.838 0.243 1.82 = 5, v=30
7.21 143.550 0.279 1.83 = 6, v=30
14.43 115.275 3.361 * 1.83 = 7, v=30
28.9 100.375 5.761 * 1.83 = 8, v=30
57.7 69.675 9.658 * 1.83 k= 9, v=30
s = 11.139
Note: df used for table values are approximate when v > 20.
Estiﬁates of EC%
" Parameter Estimate 95% Bounds Std.Err. Lower Bound-
Lower Upper /Estimate
EC5 ... 6.0 3.8 9.6 0.10 0.63
EC10 9.7 6.7 14. 0.078 0.70
EC25 21. 18. 26. "0.044 0.82
EC50 52. 45. 60. 0.032 0.86
Slope = 1.75 Std.Err. = 0.202
Goodness of fit: p = 0.83 based on DF= 10. 39.
5824UL ': sugarbeet se length
Observed vs. Predicted Treatment Group Meahs
Dose #Reps Obs. Pred. Obs. Pred. $Change
Mean Mean -Pred. $Control
0.00 4.00 1l4e6. 148. -2.36 100. 0.00
0.0280 4.00 152. 148. 3.57 100. 5.06e-07
0.0560 4.00 152. 148. 3.62 100. 9.89%e-06

N
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0.110 4.00 145. 148. -2.68 100. 0.000138
0.230 4.00 150. 148. 2.32 100. 0.00184
0.450 4.00 146. 148. -2.54 100. '0.0150
~0.900 4.00 149. 148. 1.07 . 99.9 0.101
1.80 4.00 139. 147. -8.18 . 99.5 0.522
3.61 4.00 149. 145. 3.54 97.9 2.11
7.21 4.00 144. 138. 5.24 93.4 6.62
14.4 4.00 119. 124. -4.50 83.6 . 16.4
28.9 4.00 100. 99.7 0.689 67.3 32.7

57.7 4.00 69.7 69.5 .0.210 46.9 53.1

lettuce se length
File: 582411 Transform: NO TRANSFORMATION

_ANOVA TABLE . .

SOURCE DF Ss MsS . F
Between ) 459,057 51.006 1.130
Within (Error) 28 _ 1264.112 45.147
Total 37 1723.170
Critical F value = 2.24 (0.05,9,28) -
Since F < Critical F FAIL TO REJECT Ho:All groups equal
lettuce se length
File: 582411 Transform: NO TRANSFORMATION
‘ BONFERRONI T-TEST - TABLE 1 OF 2 » ' Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION : MEAN - ORIGINAL UNITS T STAT SIG
1 control  50.525 50.525
2 0.23 49.675 49.675 0.179
3 0.45 - 51.825 51.825 -0.274
4 0.9 51.950 51.950 -0.300
5 1.8 49.750 49.750 0.163
6 3.61 50.950 50.950 -0.089
7 7.21 52.050 52.050 . -0.321
8 14.43 54.800 54.800 -0.900
.9 28.9 © 44.250 44.250 1.321
10 57.7 40.400 - - 40.400 1.740
Bonferroni T table value = 2.72 (1 Tailed Vvalue, P=0.05, df=28,9)
lettuce se length .
File: 582411 Transform: NO TRANSFORMATION
BONFERRONI T-TEST -  TABLE 2 OF 2 ' Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
40 .
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1 control 4
2 0.23 4 12.923 ~ 25.6 0.850
3 0.45 4 12.923 - 25.6 -1.300
4 0.9 4 12.923 25.6 -1.425
5 1.8 4 12.923 25.6 _ 0.775
6 3.61 4 12.923 25.6 -0.425
7 7.21 4 12.923 25.6 -1.525
8 14.43 4 12.923 25.6 ) -4.275
9 28.9 4 12.923 25.6 6.275
10 57.7 2 15.828 31.3 10.125
lettuce se length .
File: 582411 Transform: NO TRANSFORMATION
~
WILLIAMS TEST (Isotonic regression model)  TABLE 1 OF 2
GROUP . ORIGINAL - TRANSFCRMED . YSOTONIZED
IDENTIFICATION N - MEAN MEAN MEAN
1 control. 4 50.525 50.525 51.441
2 0.23 4 49.675 49.675 51.441
3 0.45 4 51.825 51.825 51.441
4 0.9 4 51.950 51.950 51.441
5 1.8 4 49.750 49.750 51.441
6 3.61 4 50.950 50.950 51.441
7~ 7.21 4 52.050 52.050 51.441
8 14.43 4 54.800 54.800 51.441
9 28.9 4 44,250 ] 44,250 44.250
10 57.7 2 40.400 40.400 40.400
lettuce se length . :
File: 582411 Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC.  SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
~control 51.441 ) .
0.23 51.441 0.193 1.70 = 1, v=28
0.45 51.441 0.193 ~1.78 k= 2, v=28
0.9 . 51.441 - 0.193 1.81 = 3, v=28
1.8 51.441 0.193 1.82 k= 4, v=28
3.61 51.441 0.193 1.83 = 5, v=28
7.21 51.441 0.193 1.83 = 6, v=28
14.43 51.441 0.193 1.83 = 7, wv=28
28.9 44.250 1.321 1.84 = 8, v=28
57.7 40.400 1.740 1.84 k= 9, v=28

s = 6.719
Note: df used for table values are approximate when v > 20.

Estimates of EC%

Parameter  Estimate 95% Bounds Std.Err. Lower Bound
Lower Upper /Estimate

41
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ECS 22.
EC10 32.
EC25 60.
EC50 1.2E+02

Slope

Goodness of fit: p =

2.21

7.6 64.
16. 63.
35, 1.0E+02
35.  4.2E+02
Std.Err. =

1.

0.23
0.15
0.12
0.26

34

0.90 based on DF=

0.34
0.51
0.58
0.29

MRID No.:462358-24

- Observed vs.

Predicted Treatment Group Means

Dose #Reps.
0.00 4.00
0.110 4.00
0.230 4.00
0.450 4.00
0.900 4.00
1.80 4.00
3.61 4.00
7.21 4.00
14.4 4.00
28.9 4.00
57.7 2.00

Obs Pred.
Mean Mean
50.5 51.4
51.8 51.4
49.7 51.4
51.8 51.4
52.0 51.4
49.8 51.4
51.0 51.4
52.0 51.2
54.8 50.3
44.3 47.1
40.4 39.2

!'1!Warning: EC25 not bracketed by doses evaluated.

!1!Warning: EC50 not bracketed by doses evaluated.

rape se length
File: 5824rl

7628.689

Between

Within (Error)

Critical F value

Since

rape se length

File: 5824ri1 Transform: NO TRANSFORMATION
BONFERRONI T-TEST ~ - TAﬁLE 1 OF 2
""""""""""""""""  IRANSFORMED  MEAN CALCULATED IN
GROUP IDENTIFICATION - MEAN
I control  223.425
42

Transform: NO TRANSFORMATION

2.21

ANOVA TABLE

17155.815

(0.05,9,30) -
F < Critical F FAIL TO REJECT Ho:All groups equal

_ Pred.
%Control

100.
100.
100.
100.
100.
100.
100.
99.7
98.0
91.6
76.3

847.632
571.861

%Chahge

0.00
8.36e-10
8.53e-08
3.75e-06
0.000122

0.00259
0.0364
0.332

2.03

8.37

23.7

' MEAN CALCULATED IN

ORIGINAL UNITS

223.425
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2 0.45 206.250 - 206.250
3 0.9 202.900 ‘ 202.900
4 1.8 211.025 211.025
5 3.61 216.225 216.225
6 7.21. 208.725 208.725
7 14.43 193.725 193.725
8 28.9 222.450 222,450
9 57.7 225.025 225.025
10 230.8 178.550 178.550
Bonferroni T table value =  2.71 (1 Tailed Valye, P=0.05,
rape se length
File: 5824rl Transform: NO TRANSFORMATION
BONFERRONI T-TEST -  TABLE 2 OF 2 Ho:Cont
. NUM OF Minimum Sig Diff & of
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) -CONTROL
1 control 4
2 ‘0.45 4 45,774 20.5
3 0.9 4 45.774 20.5
4 1.8 4 45.774 20.5
5 3.61 4 . 45,774 20.5
6 . : i 7.21 4 . 45.774 20.5
7 14.43 4 45.774 20.5
8 28.9 4 45.774 20.5
9 57.7 4 45,774 20.5
10 230.8 4 45.774 20.5
rape se length )
File: 5824rl Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1°
GROUP ORIGINAL TRANSFORMED
IDENTIFICATION N MEAN MEAN
1. control 4 223.425 223,425
2 0.45 4 206.250. 206.250
3 0.9 4 202.900 202.900
4 1.8 4 211.025 211.025
5 » 3.61 4 216.225 216.225
6 7.21 4 208.725 208.725
7 14.43 4 193,725 193.725
8 28.9 4 222.450 222.450
] 57.7 4 225.025 225.025
10 230.8 4 178.550 178.550
t
rape se length
File: 5824rl Transform: NO TRANSFORMATION

WILLIAMS TEST (Isotonic regression model)

43

TABLE 2

MRID No.:462358-24

1.016
1.214
0.733
0.426
0.869
1.756
0.058
-0.095
2.654

df=30,9)

rol<Treatment

DIFFERENCE
FROM CONTROL

223.425
210.791
210.791
210.791
210.791
210.791
210.791
210.791
210.791
178.550

OF 2

XS
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MRID No.:462358-24

IDENTIFICATION

ISOTONIZED CALC. sIiG
MEAN WILLIAMS P=.05
223.42
210.791 0.747
210.791 0.747
210.791 0.747
210.791 0.747
210.791 . 0.747
210.791 0.747
210.791 0.747
210.791 0.747
178.550 2.654 *

TABLE
WILLIAMS

DEGREES OF
FREEDOM

1]
WO~ UTd N
~ % w oo~
TN
w w
o o

-~ o~
i
w
o

s =

23.914

Note: df used for table values are approximate when v > 20.

Estimates of ECS%

Parameter Estimate 95% Bounds
Lower Upper
ECS 0.00079 1.1E-26 5.8E+19
EC10 6.6E+03 5.4E-13 8.3E+19
EC25 2.5E+15 3.3E-38 1.8E+68
EC50 1.8E+28 2.2E-72 1.4E+128
Slope = 0.0525 Std.Err. =

Goodness of fit:

Std.Err.

11,
8.0
26.
50.

0.0976

0.00
0.0280
0.0560

0.110
0.230
0.450
0.900

1.80

3.61

7.21

14.4

28.9

57.7

231.

't 'Warning:
!1{!Warning:
!'!!Warning:

!t iWarning:

4.00
4.00
4.00
4.00
4.00

Obs Pred
Mean Mean
223, 223
197 210
224. 210.
209 209
198. 209.
206 208
203. 208.
211. 207
216. 207.
209. 206.
194, 206.
222. 205.
225. 205.
179. 204.

-12.0
17.2
20.3

-25.1

EC5 not bracketed by doses evaluated.

EC10 not bracketed by doses evaluated.

EC25 not bracketed by doses evaluated.

.EC50 not bracketed by doses evaluated.

44

Lower Bound
/Estimate
1.4E-23
8.18-17
1.3E-53
1.2E-100
11 42.
Pred. $Change
$Control
100. 0.00
94.1 5.90
93.9 6.08
93.7 6.27
. 93.5 6.48
93.3 6.68 .
93.1 6.88 .
92.9 7.10
92.7 7.31
92.5 7.53
92.2 7.76
92.0 7.99
91.8 8.23
91.3 8.72

SN
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radish se length )
File: 5824dl Transform: NO TRANSFORMATION

SOURCE DF ‘ SS MS F
Between  ©  1602.965 ‘178,107 1.286
Within (Erroer) = 30 ) 4155.262 138.5094

Total s> swse.z28

Critical F value = 2.21 (0.05,9,30)
Since F < Critical F FAIL TO REJECT Ho:All groups equal

radish se length

File: 5824dl Transform: NO TRANSFORMATION
BONFERRONI T-TEST . - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 control 158.300 . 158.300 .
2 0.028 146.750 146.750 : 1.388
3 0.056 152.325 152.325 . 0.718 /
4 0.11 155.075 : 155.075 . 0.388
5 0.23 152.900 152.900 : 0.649
6 0.45 " 134.025 134.025 2.917 *
7 0.9 150.850 150.850 0.895
8 1.8 150.050 150.050 0.991
9 3.61 ©152.250 152.250 0.727
10 7.21 145.400 145,400 1.550

Bonferroni T table value = 2.71 (1 Tailed Value, P=0.05, df=30,9)

radish se length

File: 5824d1 Transform: NO TRANSFORMATION
BONFERRONI T-TEST -  TABLE 2 OF 2 ' Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS {IN ORIG. UNITS) CONTROL FROM CONTROL
1 , control 4
2 0.028 4 22.527 14.2 11.550
3 0.056 4 22.527 14.2 5.975
4 0.11 4 22.527 14.2° 3.225
5 ] 0.23 4 22.527 14.2 5.400
.6 0.45 4 22.527 14.2 . 24.275
7 0.9 4 22,527 14.2 7.450
8 1.8 4 22.527 ) 14.2 8.250
9 3.61 4 22.527 14.2 6.050
10 7.21 4 22.527 14.2 12.900
45




DP Barcode: D301682

radish se length
File: 5824dl T

WILLIAMS TEST

ransform: NO TRANSFORMATION

(Isotonic regression model)

TABLE 1 OF 2

MRID No.:462358-24

ORIGINAL

ION N MEAN
control 4 158.300
0.028 4 146.750
0.056 4 152.325
0.11 4 155.075
0.23 4q 152.900
0.45 4 134.025
0.9 4 150.850
1.8 4 150.050
3.61 4 152.250
7.21 4 145.400

TRANSFORMED
MEAN MEAN
158.300 158.300"
146.750 151.763
152.325 151.763
155.075 151.763
152.900 151.763
134.025 146.794
150.850 146.794
150.050 146.794
152.250 146.794
145.400 145.400 .

© radish se length

File: 5824d1 T

WILLIAMS TEST

ransform: NO TRANSFORMATION

(Isotonic regression model)

TABLE 2 OF 2

control

0.028--

0.056
0.11-

0.23 .

0.45

ISOTONIZED  CALC. SIG
MEAN 'WILLIAMS P=.05
158.300
151.763 0.786
151.763 0.786
151.763 0.786

151.763 0.786
146.794 1.383
146.794 1.383
146.794 1.383
146.794 1.383
145.400 1.550

TABLE D
WILLIAMS i

1.70
1.78

EGREES OF
FREEDOM

s = 11.769

ECx

: df used for table values are approximate when v > 20.

!11Failure#l: near-singular matrix, modelvpossibly unsuitable.

barnyard grass
File: 5824gw

Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF
Bétween 7.
Within (Error) 24

130.367

450.665

46
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Critical F value = . 2.42 (0.05,7,24) . .
Since F < Critical F FAIL TO REJECT Ho:All groups equal

barnyard grass

File: 5824gw Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED  MEAN CALCULATED IN
GROUP IDENTIFICATION . MEAN - ORIGINAL UNITS T STAT SIG
1 control 21.388 21.388
2 3.61 23.348 23.348 -0.640
3 7.21 24.436 : 24.436 -0.995
4 14.43 19.315 19.315 0.677
5 28.9 20.466 © 20.466 0.301
6 57.7 22.396 22.396 -0.329
7 115.8 18.836 18.836 . 0.833
8 230.8 18.665 18.665 0.889
Dunnett table value = 2.48 (1 Tailed Value, P=0.05, df=24,7)
\'?r‘—- '

barnyard grass

File: 5824qgw Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
: 'NUM OF Minimum Sig Diff %.of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 4
2 3.61 4 7.599 35.5 -1.960
3 7.21 4 7.5%99 35.5 -3.048
-4 14.43 4 7.599 35.5 2.073
) : 28.9 4 7.599 35.5 0.922
6 57.7 4 7.599 35.5 -1.008
7 115.8 4 7.599 35.5 2.552
8 230.8 4 7.599 35.5 2.723

s e o o > > - e xR = . s e o o = T o e e o . o B e B A o i o e

barnyard grass

File: 5824gw Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP - . .. ORIGINAL. -  TRANSFORMED ISOTONIZED
) " IDENTIFICATION N MEAN MEAN MEAN
1 control 4 21.388 21.388 23.057
2 3.61 4 23.348 23.348 23.057
3 7.21 4 24.436 24.436 23.057
4. 14.43 4 19.315 - 19.315 . 20.725
47
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MRID No.:462358-24

5 28.9 -4 20.466 " 20.466 20.725
6 57.7 4 22.396 22.396 20.725
7 115.8 4. 18.836 18.836 18.836
8- 230.8 4 18.665 18.665 18.665
barnyard grass i oo
File: 5824gw Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model)' TABLE 2 OF 2
ISOTONIZED - CAILC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDCM
control 23.057
3.61 23.057 0.545 1.71 =1, v=24
7.21 23.057 0.545 1.79 = 2, v=24
14.43 20.725 0.216 1.82 = 3, v=24
28.9 20.725 0.216 1.83 = 4, v=24
57.7 20.725 0.216 1.84 = 5, v=24
115.8 18.836 0.833 1.84 = 6, v=24
230.8 18.665 0.889 1.85 k= 7, v=24
s = 4.333
Note: df used for table values are approximate when v > 20.
Estimates of EC%
Parameter Estimate 95% Bounds Std.Err. Lower Bound
. Lower Upper . ‘/Estimate
ECS 30. 0.14 6.6E+03 1.1 0.0045
EC10 83. 3.4 2.1E+03 0.68 0.040
EC25 4.6E+02 34, - 6.1E+03 0.55 0.075 -
ECS0 3.0E+03 4.2 2.2E+06 1.4 0.0014
Slope = 0.822 std.Brr. = 0.984
Goodness of fit: p = '0.57 based on DF= 5.0 24
5824GW barnyard grass .
Observed vs. Predicted Treatment Group Means
Dose #Reps Obs Pred. Obs Pred. $Change
Mean Mean -Pred. $Control ’
0.00 4.00 21.4 22.5 -1.07 100. 0.00
3.61 4,00 23.3 22.3 1.08 99.2 0.815
7.21 4.00 24.4 22.1 2.33 98.4 1.56
14.4 4.00 19.3 21.8 -2.51 97.2 2.82
28.9 4.00 20.5 21.4 -0.901 - 95.2 4.85
57.7 4.00 22.4 20.7 - 1.71 92.1 -7.88
116. 4.00 18.8 19.7 ~0.877 87.8 12.2
231. 4.00 18.7 18.4 0.234 82.1 17.9

!!'fwarning: EC25 not bracketed by doses evaluated.

!!1!"Warning: EC50 not bracketed'by doses evaluafed.
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onion se weight :
File: 5824iw Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF ss . Ms F )
Between o 423 o.s8  4.164
Within (Error) 29 3.198 - .0.110

Total 3 720

Critical F value = 2.22 (0.05,9,29)
Since F > Critical F REJECT Ho:All groups equal

onion se weight

File: 5824iw Transform: NO TRANSFORMATION
BONFERRONI T-TEST - . TABLE 1 OF 2° Ho:Control<Treatment
A TRANSFORMED  MEAN CALCULATED IN

' GROUP IDENTIFICATION ) MEAN ORIGINAL UNITS T STAT SIG

1 control 0.931 0.931

2 0.45 1.383 1.383 -1.931

3 0.9 1.110 1.110 -0.764

4 1.8 1.193 1.193 -1.117

5 3.61 1.314 1.314 -1.633

6 7.21 1.345 1.345 -1.766

7 14.43 0.905 0.905 0.111

8 28.9 0.954 0.954 -0.100

9 57.7 0.685 0.685 1.048

10 115.8 0.178  --- 0.178 2.969 *
Bonferroni T table value = 2.71 - (1 Tailed Value, P=0.05, df=29,9)

onion se weight

File: 5824iw Transform: NO TRANSFORMATION
BONFERRONI T-TEST - TABLE 2 OF 2- - Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN"ORIG. UNITS) CONTROL FROM CONTROL
1 control 4
2 0.45 4 0.636 68.4 -0.453
3 0.9 4 0.636 68.4 -0.179
4 1.8 4 0.636 68.4 -0.262
5 3.61 4 0.636 68.4 -0.383
6 7.21 4 0.636 68.4 -0.414
7 14.43 4 0.636 68.4 0.026
8 28.9 4 0.636 68.4 -0.024
9 57.7 4 0.636 68.4 0.246
10 ©115.8 3 0.687 73.9 0.752
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onion se weight

File: 5824iw

GROUP ORIGINAL TRANSFORMED ISQOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 control 4 0.931 0.931 1.212
2 0.45 4 1.383 1.383 1.212
3 0.9 4 1.110 1.110 1.212
4 1.8 4 1.193 1.193 1.212
5 3.61 4 1.314 1.314 1.212
6 7.21 4 1.345 1.345 1.212
7 14.43 4 0.905 0.905 0.929
g 28.9 4 0.954 0.954 0.929
9 57.7 4 0.685 0.685 0.685
10 115.8 3 0.178 0.178 0.178
onioh se weight - .
File: 5824iw Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model)’ TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS. FREEDOM
control 1.212 i
0.45 1.212 1.200 1.70 k= 1, v=29
6.9 1.212 1.200 1.78 k= 2, v=29
1:8 1.212 1.200 1.81 = 3, v=29
3.61 1.212 1.200 1.82 = 4, v=29
7.21 1.212 1.200 i 1.83 k= 5, v=29
14.43 0.929 0.005 1.83 = 6, v=29
28.9 0.925 0.005 1.83 = 7, v=29
57.7 0.685 1.047 1.84 k= 8, v=29
115.8 0.178 2.965 * 1.84 k= 9, v=29
s = 0.332

WILLIAMS TEST

Transform: NO TRANSFORMATION

{(Isotonic regression model)

TABLE 1 OF 2

MRID No.:462358-24

Note: df used for table values are approximate when v > 20.

Estimates of EC%

Parameter Estimate
EC5 - 13.
EC10 17.
EC25 29.
EC50 53.
Slopé =

Goodness of fit: p =

95% Bounds Std.Err. Lower Bound
Lower Upper /Estimate
4.3 37. - -0.23 - -0.34
7.1 42. 0.19 0.41
16. 54, 0.13 0.54
37.. 77. 0.080 .0.869
. N ?
2.62 Std.Err. = 0.768
0.15 based on DF= 8.0 . 32.
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Dose #Reps. Obs. Predi Cbs. Pred. %Change
Mean Mean -Pred. $Control
0.00 4.00 -0.930 1.25 -0.319 100. 0.00
0.230 4.00 1.64 1.25 0.391 100. 3.03e-08
0.450 4.00 1.38 1.25 0.134 100. 2.89%e-06
0.900 4.00 1.11 1.25 -0.140" 100. 0.000176
1.80 4.00 1.19 1.25 -0.0568 100. 0.00592
3.61 4.00 ©1.31 1.25 0.0655 99.9 0.111
7.21 4.00 1.34 1.23 0.110 98.8 1.16
14.4 - . 4.00 0.904 1.16 -0.259 93.1 6.91
28.9 4.00 . 0.954 - 0.944 0.009%961 75.6 24.4
57.7 4.00 0.685 0.578 0.1086 . 463 53.7
116. 3.00 0.178 0.235 -0.0566 18.8 81.2

wheat se weight
File: 5824ww Transform: NO TRANSFORMATION o -

ANOVA TABLE

SQURCE DF SS MS F
Between 7 7.411 1.059 0.681
Within (Error) 24 37.293 1.554
Total - 31 44.704

Critical F value = 2. 42 (0.05,7,24)

Since F < Critical F FAIL TO REJECT Ho: All groups equal

wheat se weight

File: 5824ww Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS _ T STAT
1 control 10.378 10.378
2 3.61 9.763 9.763 0.698
3 7.21 10.075 10.075 0.344
4 : 14.43 - 10.520 10.520 -0.161
.5 28.9 11.171 "11.171 -0.899%9
6 : 57.7 10.397 g 10.397 -0.021
7 - L © 115.8 11.176 11.176 -0.905-
8 230.8 10.970 10.970 -0.672

Dunnett table value = 2.48 (1 Tailed Value, P=0.05, df=24,7)

wheat se weight - .
File: 5824ww Transform: NO TRANSFORMATION
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DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment

: NUM OF Minimum Sig Diff & of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL EROM CONTROL
1 control 4
2 3.61 4 2.186 21.1 0.615
3 7.21 4 . 2.186 21.1 0.304
4 14.43 4 2.186 21.1 . -0.141
5 28.9 4. 2.186 21.1 -0.793
6 57.7 4 2.186 21.1 -0.019
7 115.8 4 2.186 21.1 -0.798
8 230.8 4 2.186 21.1 ~0.592

wheat se weight

File: 5824ww Transform: NO TRANSFORMATION
WILLIAMS TEST - (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED - ISOTONIZED
IDENTIFICATION N MEAN MEAN . MEAN

1 control 4 10.378 10.378 10.071
2 3.6l 4 9.763 9.763 10.071
3 7.21 4 10.075 10.075 10.075
4 14.43 4 10.520 10.520 10.520
5 28.9 4 11.171 11.171 10.784
6 57.7 4 10.397 10.397 10.784
7 115.8 4 11.176 11.176 11.073
8 230.8 4 10.970 10.970 11.073

wheat se weight

File: 5824ww ) Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE' DEGREES OF
IDENTIFICATION ‘MEAN WILLIAMS P=.05 . WILLIAMS FREEDOM
control 10.071
3.61 . 10.071 0.349 1.71 k= 1, v=24
7.21 10.075 0.344 1.79 = 2, v=24
14.43 10.520- 0.161 - 1.82 = 3, v=24
28.9 10.784 0.460 1.83 = 4, v=24
57.7 10.784 0.460 : 1.84 =5, v=24
115.8 11.073 0.788 1.84 = 6, v=24
230.8 11.073 0.788 1.85 y k=T, v=24
'8 = 1.247

Note: df used for table values are approximate when v > 20.
ECx : -
!t!Failure #3: Data not suitable for probit model fit.

Criterion is 3 or more distinct isotone means.
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cucumber se weight .
File: 5824cw Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF ss Ms F .
Between e T 2877.444 319.716 1.099
Within (Error) 30 8729.126 - 290.971

Total 3s  1ie0e.570

Critical F value = 2.21 (0.05,9,30) '
Since F < Critical F FAIL TO REJECT Ho:All groups equal _ a

cucumber se weight

File: 5824cw Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN )

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG

1 e control 178.803 178.803

2 0.23 .176.981 176,981 0.151

3 o 0.45 179.0990 179.090 -0.024

4 0.9 - 171.070 - 171.070 0.641

5 1.8 159.873 159.873 1.569

6 3.61 173.683 . 173.683 0.424

7 - 7.21 .-174.912 174.912 0.323

8 14.43 - 174,348 174.348 0.369

9 28.9 171.653 . 171.653 0.593

10 57.7 151.013 151.013 2.304

Dunnett table value = 2.54 (1 Tailed Value, P=0.05, df=30,9)

cucumber se weight

File: 5824cw Transform: NO TRANSFORMATION
. DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
: : , : NUM OF Minimum Sig Diff & of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 ‘ control » 4 : .
2 - 0.23 4 30.637 17.1 1.821
3 - 0.45 .4 30.637 17.1 -0.287
4 - 0.9 4 -30.637 17.1 7.733
5 ’ 1.8 4 - 30.637 17.1 18.930
[ : T 3.61 4 ) 30.637 17.1 5.120
7 7.21 -4 - 30.637 17.1 3.890
8 14.43 4 30.637 - 17.1 4.455
] 28.9 4 30.637 17.1 7.150
10 57.7 4 N 30.637 o 17.1 27.790
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cucumber se weight - :
File: 5824cw ~ Transform: NO TRANSFORMATION

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 control 4 178.803 178.803 178.803
2 0.23 4 176.981 176.981 - 178.036
3 0.45 4 179.090 179.090 178.036
4 0.9 4 171.070 171.070 171.070
5 1.8 .4 159.873 156.873 170.894
-6 3.61 4 173.683 173.683 ° 170.894
7 7.21 4 174,912 174.912 170.894
8 14.43 4 174.348 174.348 170.894
9 28.9 4 171.653 171.653 170.894
10 57.7 4 151.013 151.013 151.013

cucumber se weight

File: 5824cw Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
] ISOTONIZED - CALC. SIG . TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS  P=.05 . WILLIAMS FREEDOM
control 178.803 R

0.23~- 178.036 0.064 1.70 © k= 1, v=30

0.45 178.036 0.064 . 1.78 k= 2, v=30

- 0.9 171.070 0.641 . 1.80 k= 3, v=30

1.8 170.894 0.656 o' 1.81 ' = 4, v=30
3.61  170.894 0.656 1.82 k= 5, v=30

7.21 170.894 0.656 1.83 = 6, v=30

14.43 170.894 . 0.656 1.83 k= 7, v=30

28.9 170.894 0.656 1.83 : = 8, v=30

57.7 151.013 2.304 * 1.83° k= 9, v=30

s = 17.058
Note: df used for table values are approximate when v > 20.

Estimates of EC%

Parameter Estimate 95% Bounds - Std.Err. Lower Bound
, Lower Upper /Estimate
EC5 ~ 41, 18. : 91. 0.17 - 0.45
EC10 52. 37. 73. 0.074 0.71
EC25 77. 38. 1.5E+02 0.15 0.49
EC50 1.2E+02 22. 6.3E+02 0.36 0.19
Slope = 3.53. Std.Err. = 3.96
Goodness of fit: p = 0.82 based on DF= 10. 39,

5824CW ': cucumber se weight ‘
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Dose #Reps. Obs. Pred. Obs. Pred. $Change
- Mean Mean -Pred. $Control

0.00 - 4.00 179. 174. 4.52 100. 0.00
0.0280 4.00 183. 174. 8.86 100. 1.63e-14
0.0560 4.00 174. 174. 0.0314 100. 1.63e-14
0.110 4.00 171. 174. -3.49 100.. 1.63e-14
0.230 4.00 177. 174. 2.70 100. 1.63e-14
0.450 4.00° 179. 174. 4.81 | 100. 1.63e-14
0.900 4.00 171. 174. -3.21 100. 3.29e-12
1.80 4.00 160. . 174. -14.4 100. 6.31e-09
3.61 4.00 - 174. 174. -0.599 100. 4.08e-06
7.21 4.00 175. 174. 0.633 100. 0.000847
14.4 . 4.00 174. 174. 0.171 99.9 0.0604
28.9 4.00 172. 172. -0.0203 88.5 1.50

57.7 4.00 151. 151. 0.00691 . 86.6 13.4
!'1!'Warning: EC25 notAbrackéted by doses evaluated.
!'!!'"Warning: EC50 not bracketed by doses evaluated.

soybean se weight
File: 5824sw Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF ss MS F
Between : 9 27813.420 ©3090.380 56.675
Within (Error) 30 ' 1635.852 54.528
Total 39 29449.272

Critical F value = 2.21 (0.05,9,30)

Since F > Critical F REJECT Ho:All groups equal

soybean se weight

File: 5824sw Transform: NO TRANSFORMATION
DUNNETTS_TEST - TABLE 1 OF 2. i Hc:Control<Treatment
TRANSFORMED MEAN CALCULATED IN :
GROUP IDENTIFICATION MEAN . ORIGINAL UNITS T STAT
1 control 68.241 ' 68.241
2 0.23 - 67.927 67.927 0.060
3 0.45 69.566 69.566 -0.254
4 0.9 66.330 66,330 0.366
5 1.8 49,494 49,494 3.590
6 3.61 48.163 48.163 3.845
7 7.21 33.209 .33.209 . 6.709
8 '14.43 9.112 "9,112 11.324
=3 28.9 . 5.125 5.125 12.088
10 57.7 1.650 ) 1.650 12.753
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Dunnett table value = 2.54 (1 Tailed Value, P=0.05, df=30,9)

soybean se weight

" File: 5824sw Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 . Ho:Control<Treatment
‘ NUM OF Minirnum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 4
2 0.23 4 13.263 19.4 0.314
3 0.45 4 13.263 19.4 -1.325
q 0.9 4 13.263 19.4 1.911
5 1.8 4 . 13.263 19.4 18.747
6 3.61 4 -13.263 . 19.4 20.078
7 . 7.21 4 13.263 19.4 35.033
8 14.43 4 13.263 19.4 59,129
9 28.9 4 13.263 19.4 63.116
10 57.7 4 13.263 19.4 66.591

soybean se weight S :
File: -5824sw Transform: NO TRANSFORMATION

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZE
IDENTIFICATION N . MEAN MEAN MEAN

1 control 4 68.241 68.241 68.578
2 0.23 4 67.927 67.927 68.578
3 0.45 4 69.566 69.566 68.578
4 0.9 4 66.330 66.330 66.330
5 ~1.8 4 49.494 49.494 49.494
6 3.61 4 48.163 48.163 48.163
7 7.21 4 33.209 33.209 33.209
8 14.43 4 9.112 9.112 9.112
9 28.9 4 5.125 5.125 5.125
10 57.7 4 1.650 1.650 1.650

soybean se weight

File: 5824sw " Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) - TABLE 2 OF 2
_ ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS - FREEDOM
control 68.578
0.23 -~ , 68.578 "0.065 1.70 k= 1, v=30
0.45 68.578 0.065 1.78 . k= 2, v=30
0.9, 66.330 . 0.366 1.80 k=3, v=30
1.8 . .49.494 . 3.590 Sk 1.81 k= 4, v=30
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3.61 48.163
7.21 33.209
14.43 9.112
28.9 5.125
57.7 1.650

MRID No.:462358-24

s = 7.384

Note: df used for table values are approximate when v > 20.

Estimates of EC%

Parameter Estimate 95% Bounds
Lower Upper
ECS 0.91 0.59 1.4
EC10 1.4 0.94 2.0
BEC25 2.7 2.0 3.6
EC50 5.7 4.7 6.9
Slcope = 2.08 Std.Err. =

Goodness of fit: p = 0.24

5824s5wW :

Std.Err.

0.094
0.081
0.061
0.042

0.159

based on DF=

Dose #Reps Obs.

’ Mean

0.00 4.00 68.2
0.0280 4.00 67.7
0.0560 4.00 67.6
0.110 4.00 68.3
0.230 4.00 67.9
0.450 4.00 69.6
0.900 4.00 66.3
1.80 4.00 49.5
3.61 4.00 "48.2
7.21 4.00 33.2
14.4 4.00 9.11
28.9 4.00 5.13
57.7 4.00 1.65

sugarbeet se weight

68.0
68.0
67.9
67.3
64.7
57.8
44.8
28.2
13.6
4.82
1.24

Obs.
-Pred.

0.195
.—0.30°
-0.428
0.245
0.0131
2.28
1.59
-8.30
3.41
5.05
-4.46
0.307
'0.415

Transform: NO TRANSFORMATION

1.82 k=5, v=30
1.83 k= 6, v=30
1.83 k= 7, v=30
1.83 k= 8, v=30
1.83 k= 9, v=30
Lower Bound
/Estimate
- 0.65
0.69
0.75
0.82
io0. 38.
Pred. $Change
$Control
100. 0.00
100. 8.42e-05
100. 0.00157
100. 0.0190
99.8 0.193
298.9 1.12
95.1 4.86
84.9 -15.1
65.8 34.2
41.4 58.6
19.9 80.1°
7.08 92.9
1.82 98.2
MS F
283.67° 8.252
34.375

File: 5824uw
ANOVA TABLE
SOURCE DF ss
Between _ - 9 2553.111
Within (Error) 30 1031.262
Total 3¢ 3584.373
Critical F value = 2.21 (0.05,9,30)

Since

F > Critical F REJECT Ho:All groups equal
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sugarbeet se weight

File: 5824uw Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 ) Ho:Control<Treatment
' TRANSFORMED MEAN CALCULATED IN .
GROUP IDENTIFICATION : MEAN ORIGINAL UNITS» T STAT SIG
1 control 23.641 23.641
2 0.23 30.269 30.269 -1.599
3 0.45 29.243 29.243 -1.351
4 0.9 27.384 27.384 -0.903
5 1.8 20.004 . 20.004 0.877
6 3.61 30.507 30.507 -1.656
7 7.21 27.761 27.761 -0.994
8 14.43 19.522 19.522 0.994
9 28.9 12.348 . 12.348 : 2.724 *
10 57.7 5.254 " 5,254 - 4.435 *

Dunnett table valué = 2.54 " (1 Tailed Value, P=0.05, df=30,9)

sugarbeet se weight

File: 5824uw Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
) NUM ' OF Minimum Sig Diff & of - DIFFERENCE
GROUP IDENTIFICATION REPS {IN ORIG. UNITS) CONTROL FROM CONTROL
1 control
2 0.23 4 10.530 44.5 -6.629
3 0.45 4 10.530 44.5 -5.603
4 0.9 4 10.530 44.5 ~-3.744
5 1.8 4 10.530 44.5 3.636
6 3.61 4 10.530 44.5 -6.867
7 7.21 4 10.530 44.5 -4,120
8 14.43 4 10.530 44.5 4.119
9 28.9 4 10.530 44.5 11.292
10 57.7 4 -10.530 44.5 18.387

sugarbeet se weight

File: 5824uw Transform: NO TRANSFORMATION
' ~-WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2

GROUP ) ORIGINAL TRANSFORMED ISOTONIZED

IDENTIFICATION N MEAN MEAN MEAN
1 control 4 23,641 23.641 27.718
2 0.23 4- 30.269 30.269 27.718
3 0.45 4 : 29.243 29.243 . 27.718
4 o 0.9 4 27.384 27.384 27.384
5 1.8 4 20.004 20.004 26.091
6 3.61 4 30.507 - 30.507 26.091
7 7.21 4 27.761 27.761 26,091
58




DP Barcode: D301682

8 14.43 4 19.522 19.522 19.522
9 28.9 4 12.348 12.348 12.348
10 57.7 4 5.254 5.254 5.254
sugarbeet se weight v
File: 5824uw Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CAILC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=,05 WILLIAMS FREEDOM
control 27.718 .
0.23 27.718 0.983 s 1.70 =1, v=30
0.45 27.718 0.983 1.78 = 2, v=30
0.9 27.384 0.903 1.80 k= 3, v=30
1.8 26.091 0.591 1.81 = 4, v=30
3.61 26.091 0.591 1.82 = 5, v=30
7.21 26.091 0.591 1.83 = 6, v=30
14.43 19.522 0.994 1.83 = 7, v=30
'28.9 12.348 2.724 * 1.83 = 8, v=30
57.7 5.254 4.435 * 1.83 = 9, v=30
____________________________________________________________________________ e
5 = 5.863
Note: df used for table values are approximate when v > 20.
Estimates of EC%
Parameter Estimate 95% Bounds Std.Err. Lower Bound
: Lower Upper /Estimate
ECS 5.7 2.7 12. 0.16 0.48
EC10 8.0 4.3 15. 0.13 0.54
EC25 14. 8.9 21. 0.093 0.65
EC50 25. 19. 33. 0.056 0.77
Slope = 2.55 Std.Brr. = 0.493
Goodness of fit: p = 0.13 based on DF= 10. 39.
5824UW : sugarbeet se weight
Observed vs. Predicted Treatment Group Means
Dose #Reps. Obs. Pred Obs. Pred. %Change
Mean Mean -Pred %Control
0.00 4.00 23.6 28.2 -4.57 100. .00
0.0280 4.00 34.0 28.2 5.76 100. 2.3%e-12
0.0560 4.00 29.5 28.2 1.31 100. 6.46e-10
0.110 4.00 28.1 28.2 -0.134 100. 8.62e-08
0.230 4.00. 30.3 28.2 2.06 100. 9.70e-06
0.450 4.00 29.2 28.2 1.03 100. 0.000406
0.900, 4.00 27.4 28.2 -0.822 100. 0.0110
1.80 4.00 20.0 28.2 -8.16 99.8 0.171
3.61 4.00 30.5 27.8 2.74 98.4 1.55
7.21 4.00 27.8 25.9 1.87 91.8 8.23
14.4 4.00 18.5 20.7 -1.15 73.3 26.7
28.9 4.00 12.3 12.4 44.1 55.9

MRID No.:462358-24
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57.7 4.00 5.25 . - 5.09 0.1e6l

lettuce se weight

File: 58241w Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE DF ss
Between 9 29.827
- Within (Error) 28 16.343
Total 37 46.170
Critical F value = 2.24 (0.05,9,28)

Since F > Critical F REJECT Ho:All groups egqual

lettuce se weight

MRID No.:462358-24

18.1 81.9
Ms F
3.314 5.675
0.584

File: 58241w Transform: NO TRANSFORMATION
BONFERRONI T-TEST = - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN

GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG

1 control. 3.003 3.003

2 0.23 3.228 3.228 -0.416

3 0.45 4.315 4,315 -2.428

4 0.9 3.881 3.881 -1.624

5 1.8 3.012 3.012 ~0.016

6 3.61 2.859 2.859 0.267

7 7.21 3.322 3.322 -0.590

8 14,43 3.206 3.206 -0.376

9 28.9 1.712 1.712 2.389

10 57.7 0.516 0.516 3.757 =*
Bonferroni T table vaiue = .2.72 (1 Tailed Value, P=0.05, df=28,9)

lettuce se weight

File: 58241w Transﬁorm: NO TRANSFORMATION

BONFERRONI T-TEST TABLE 2 OF 2

Ho:Control<Treatment

NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL

1 control 4
2 0.23 4 1.470 48.9 ~-0.225
3 0.45 4 - 1.470 48.9 -1.312
4 0.9 4 1.470 48.9. -0.878
5 1.8 4 1.470 48.9 -0.009
6 3.61 4 1.470 48.9 0.144
7 7.21 4 1.470 48.9 -0.319
8 14.43 4 1.470 48.9 ~-0.203
9 28.9 4 1.470 48.9 1.291

60.
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lettuce se'weight

File: 58241lw Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP . ' ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN " MEAN MEAN
1 control 4 3.003 3.003 3.606
2 0.23 4 3.228 3.228 3.606
3 0.45 4 4.315 4.315 3.606
4 0.9 4 3.881 3.881 3.606
5 1.8 4 3.012 3.012 3.099
6 3.61 4 2.859 2.859 3.099
7 7.21 4 3.322 3.322 3.099
8 14.43 4 3.206 3.206 3.099
9 28.9 4 1.712 1.712 1.712
10 57.7 3 0.516 0.516 0.516

lettuce se weight _—
File: 58241w Transform: NO TRANSFORMATION

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2

] ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.,05 WILLIAMS FREEDOM
control 3.606 )
0.23 3.606 1.117 - 1.70 k= 1, v=28
0.45 3.606 1.117 1.78 = 2, v=28
0.9 3.606 1.117 1.81 = 3, v=28
1.8 3.099 0.179 1.82 = 4, v=28
3.61 3.099 0.179 - 1.83 =5, v=28
7.21 3.099 0.179 1.83 = 6, v=28
14.43 3.099 0.179 1.83 =7, v=28
28.9 1.712 2.390 * 1.84 = 8, v=28
57.7 0.516 - 3.758 * 1.84 = 9, v=28
5 = 0.764

Note: df used for table values are approximate when v > 20.

Estimates of EC%

Parameter. Estimate 95% Bounds Std.Err. Lower Bound
Lower ‘Upper /Estimate
EC5 11. 6.0 22. 0.14 0.52
EC10 14. 8.2 24, 0.12 0.58
EC25 20. 14. 30. c.081 0.69
EC50 30.. 24. 39. 0.051 0.79
Slope =  3.87 Std.Err. = 1.01
Goodness of fit: p = 0.27 based on DF= 8.0 . 31.
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Observed vs. Predicted Treatment Group Means

Dose #Reps
0.00 400
0.110 - 4.00
0.230 4.00
0.450 4.00
0.900 4.00
1.80 4.00
3.61 4.00
7.21 4.00
14.4 4.00
28.9 4.00
57.7 2.00

rape se weight
File: 5824rw

3.32
3.21
1.71
0.516

Transform: NO TRANSFORMATION

ANOVA TABLE

2.
1.
7.
1.
0.

$Change

0.00
62e-14
3le-14
26e~-11
67e-07
000102
0.0173

0.784

10.6

46.7

86.0

2162.856

2572.388

Obs. Pred.
-Pred. $Control
-0.382 100.

-0.0564 100.
-0.158 100.
0.930 100.
0.495 100.
-0.374 100.
-0.526 100.
-0.0368 . 99.2
0.179 89.4
-0.0919 53.3
0.0423 14.0
MS
240.317
85.746

SOURCE DF
Between 9
Within (Error) 30
Total 39
Critical F value = 2.21

{0.05,9,30)

Since F > Critical F REJECT Ho:All groups equal

rape se weight
File: 5824rw

BONFERRONI T-TEST

Transform: NO TRANSFORMATION

"TABLE 1 OF 2

ORIGINAL UNITS

«

Ho:Control<Treatment

MEAN CALCULATED IN

1.029
1.267
1.745
0.782
1.944
T2.444
2.231
1.600
4.412 *

TRANSFORMED

GROUP IDENTIFICATION MEAN

1 control 47.417

2 0.45 40.681

3 0.9 39.125

4 1.8 35.994

S 3.61 42°.296

6 7.21 34.692

7 14.43 31.415

8 28.9 32.810

9 57.7 36.943

10 ©230.8 18.529
Bonferroni 'T table value = 2.71

{1 Tailed Value,
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rape se weight

File: 5824rw “Transform: NO TRANSFORMATION
BONFERRONI T-TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1. control 4
2 0.45 4 17.725 37.4 6.736
3 0.9 4 17.725 37ﬂ4 8.293
4 1.8 4 17.725 37.4 11.423
5 3.61 4 17.725 37.4 5.121
6 7.21 4 17.725 37.4 12.726
7 14.43 4 17.725% 37.4 16.003
8 28.9 4 17.725 37.4 14.607
9 57.7 4 17.725 37.4. 10.475
10 230.8 4 17.725 37.4 28.888
rape se weight
File: 5824rw Transform: NO TRANSFORMAT;ON
WILLIAMS TEST (isotonic regression model) TABLE 1 OF 2
GROUP e ORIGINAL TRANSFORME ISOTONIZED
IDENTIFICATION N MEAN . . - MEAN MEAN
1 control 4 47.417 47.417 47.417
2 0.45 4 40.681 40.681 40.681
3 0.9 4 39.125 39.125 39.138
4 1.8 4 35.994 35.994 39.138
5 3.61 4 42.296 42,296 39.138
6 7.21 4 34.692 34.692 34.692
7 14.43 4 31.415 31.415 33.722
8 28.9 4 32.810 32.810 33.722
9 57.7 4 36.943 36.943 33.722
10 230.8 4 18.529 18.529 18.529
rape se wéight
File: 5824rw Transform: NO TRANSFORMATION
'WILLIAMS TEST (Isotonic regression model) - TABLE 2 OF 2
ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05" WILLIAMS FREEDOM
control 47.417
0.45 40.681 1.029 : 1.70 . =1, v=30
0.9 39.138 1.264 1.78 = 2, v=30
1.8 39.138 - 1.264 1.80 k= 3, v=30
3.61 39.138 1.264 1.81 = 4, v=30
7.21 34.682 1.944 * 1.82 = 5, v=30
14.43 33.722 - 2.092 * 1.83 = 6, v=30
28.9 33.722 2.092 * 1.83 = 7, v=30
57.7 33.722 2.092 * 1.83 k= 8, v=30
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230.8 18.529 4.412 * 1.83 k= 9, v=30

s = 9.260
Note: df used for table values are approximate when v > 20.

Estimates of EC%

Parameter Estimate . 95% Bounds Std.Err. Lower Bound
. Lower Upper . /Bstimate
EC5 4.9 - 0.35 : 68. 0.57 0.072
EC10 -12. 1.5 87. 0.44 0.13
EC25 49, . 16. 1.5E+02 0.25 0.32
EC50 2.4E+02 - 87. 6.7E+02 0.22 0.36

Slope =  0.972 std.Err. =  0.372

,

Goodness of fit: p = 0.50 based on DF= 11. 42.

Observed vs. Predicted Treatment Group Means

Dose #Reps. Obs. Pred. Obs. - Pred. $Change
Mean Mean -Pred. %Control

0.00 4.00 - 47.4 40.9 6.53 100. 0.00
0.0280 4.00 40.0 40.9 -0.839 100. 0.00663
0.110 4.00 40.4 40.9 -0.430° 99.9 0.0589
0.230 4.00 0 34.7 40.8 -6.09 99.8 0.168
0.450 4.00 40.7 - 40.7 -0.0444 99.6 0.403
0.560 4.00 47.5 . 40.7 .- 6.85 99.5 0.527
0.900 4.00 39.1 40.5 -1.39 99.1 0.920
1.80 4.00 36.0 40.1 -4.10 98.1 1.95
3.61 4.00 42.3 39.3 1 2.97 96.2 3.83
"7.21 4,00 - 34.7 38.0 -3.36 93.0 6.95
14.4 4.00 31.4 36.1 -4.66 88.2 11.8
28.9 4.00 32.8 33.3 -0.484 81.4 18.6
57.7 4.00 36.9 29.7 7.24 . 72.6 27.4
231. 4.00 18.5 20.7 -2.19 50.7 49.3

!!'Warning: EC50 not bracketed by doses evaluated.

radish se weight
File: 5824dw Transform: NO TRANSFORMATION

~ANOVA TABLE

SOURCE DF SS Ms F
Between o 874.798  e7.200  1.199
Within (Error) 30 2431.517 81.051 ‘

Total 39 3306.31

Critical F value = 2.21 (0.05,9,30) .
Since F < Critical F FAIL TQ REJECT Ho:All groups equal
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radish se weight

File: 5824dw

BONFERRONI T-TEST -

MEAN CALCULATED IN
ORIGINAL UNITS

GROUP

IDENTIFICATION

TABLE

1 OF 2

" Transform: NO TRANSFORMATION

MRID No.:462358-24

Ho:Control<Treatment

2.012
0.750
0.939%
0.563
1.916
2.579
0.786
1.284
1.034

Bonferroni T table value =

radish se weight

File:

5824dw

vBONFERRONI T~TEST -

Minimum Sig Diff % of

GROUP

IDENTIFICATION

control
Q.45

radish se weight

File: 5824dw

TABLE

2 OF 2

(IN ORIG. UNITS) . CONTROL FROM CONTROL

Transform: NO TRANSFORMATION

Ho:Cont

17.233
17.233
17.233
17.233
17.233
17.233
17.233
17.233
17.233

Transform: NO TRANSFORMATION

35.4
35.4
35.4

rol<Treatment

DIFFERENCE

OO WN

control
0.45
0.9

1.8
3.61
7.21

- 14.43
28.9

o b b B b o o

43.615

65

42.643
45.039
36.422
32.201
43.615

41.835
38.945
38.945
38.945
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9 : 57.7 4 40.445 40.445 38.945
10 230.8 4 42,040 42.040 38.945

radish se weight

File: 5824dw Transform: NO TRANSFORMATION
WILLIAMS iEST (Isotonic regression model) TABLE 2 OF 2
ISOTONIZED CALC. .SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
control 48.622 .
0.45 41.835 " 1.066 1.70 k=1, v=30
0.9 41.835 1.066 1.78 = 2, v=30
1.8 41.835 1.066 1.80 k= 3, v=30
3.61 41.835 1.066 1.81 = 4, v=30
7.21 38.945 1.520 1.82 = 5, v=30
14.43 38.945 1.520 1.83 = 6, v=30
28.9 38.945 1.520 1.83 = 7, v=30
57.7 38.945 1.520 1.83 = 8, v=30
230.8 38.945 - 1.520 1.83 k= 9, v=30
5 = 9.003:

Parameter Estimate 95% Bounds Std.Err. Lower Bound
- Lower Upper /Estimate

EC5 ) .8.0E-08 - 1.4E-30 4.7E+15 - 11, 1.7B-23 -

EC10 - 0.0021 6.5E-17 7.0E+10 6.7 3.1E~-14

EC25 ’ 5.3E+04 1.5E-06 1.9E+15 5.3 2.8E-11

ECS50 '8.8E+12 3.5E-15 2.2E+40 14, 4.0E-28

Slope = 0.0821 Std.Err. = 0.0968
Goodness of fit: p = 0.49 based on DF= 1. 42.

Dose . #Reps. Obs. . Pred. Obs. -Pred. $Change
Mean Mean -Pred. $§Control
0.00 4.00 48.6 - 48.7 -0.112 : 100. 0.00
0.0280 - 4.00 40.8 43.0. . ~2.24 88.3 11.7
0.0560 4.00 46,0 42.8- 3.22 87.8 - 12.2
0.110 4.00 45.0 42.5 2.48 87.3 12.7
0.230 4.00 44.5 42.3 2.22 86.8 13.2
0.450 4.00 - 35.8 42.0 -6.21 86.2 .- 13.8
0.900 4.00 43.8 41.8 2.09 85.7 14.3
1.80 4.00 42.6 41.5 1.16 85.1 14.9
3.61 : 4.00 45.0 41.2 3.84 84.5 15.5
7.21 i 4.00 36.4 40.9 -4.49 83.9 16.1
14.4 . 4.00 32.2. . 40.6 ~-8.41 83.3 . 16.7
28.9 ; 4.00 43.6 40.3 3.31 82.7 17.3
57.7 : 4.00 40.4 40.0 0.451 82.1. 17.9
66
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231. 4.00 - 42.0 39.3 2.69 80;7 "19.3

! !'Warning: EC5 not bracketed by doses evaluatéd.v

!!!Warning: EC10 not bracketed by doses evaluated.

!'1!Warning: EC25 not brackéted‘by doses evaluated.

!''!Warning: ECS50 not bracketed by doses evaluated.
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6. STUDY PARAMETERS:

Scientific Name of Test Organism: Dicots: Cucumis sativus, Lactuca sativa, Brassica
napus, Raphanus sativus, Glycine max, andBeta
vulgaris altissima
Monocots: Echinochloa spec, Zea mays, Allzum
cepa, and Triticum aestivum

Definitive Study Duration: 21 days
- Type of Concentrations: Nominal

7. CONCLUSIONS:

Vegetative vigor was studied ten non-target crop species after post-emergent application
of XDE-750 as the GF-871 formulation (Aminopyralid). The ten species tested were
cucumber, lettuce, oilseed rape, radish, soybean, sugar beet, barnyard grass, corn, onion,
and wheat. Species were tested based on expected sensitivity ranging from 0.028 to 230.8
g a.i./ha.

The most sensitive species was soybean, a dicot, with an EC,; of 0.75 g a.i./ha (6.6¢™ Ib
a.l /A) based on shoot length; the NOEC for soybean shoot length was 0.45 g a.i./ha
(4.0¢* Ib a.i/A). The most sensitive monocot was onion, based on fresh shoot welght

" with an EC, of 53 g a.i./ha (0.05 Ib a.i./A); the NOEC for onion fresh weight was 1.8 g
a.i./ha (1.6 Ib a.i./A). Note that units are active ingredient, not acid equivalents.

Tlns study is classlfied as Supplemental. This study is scientifically sound, but it does
not fulfill the guideline requirements for a vegetative vigor study (Subdivision J, §123-1b
(TIER II)) because Thiram was applied to sugar beet without further explanation. Both
corn and radish were grown under very low light conditions, which may have affected the
results

EAD Conclusion:
The EAD is in agreement with the conclus1ons reported by the study author and the EPA
reviewer. The most sensitive dicot was soybean with an EC,;0f 0.75 g a.i./ha and a NOEC
of 0.45 g a.i./ha. based on fresh shoot length. The most sensitive monocot was onion with
an EC,;0f53'g a.i./ha and a NOEC of 1.8 g a.i./ha based on fresh weight.

Most sensitive dicot: Soybean

Most sensitive parameter: Shoot length
NOEC: 0.45 g a.i./ha (4.0e* Ib a.i/A)
“EC,s: 0.027 g a.i./ha (2.4¢* Ib.a.i./A) . ..
95% C.L: 0.0053-0. 14ga1/ha(4 7e%-1.2¢™ lballA)

e T ~ . e ~—
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EC,s: 075ga1/ha(66e“1ba1/A)
95% C.1.: 02919ga1/ha(26e l7e lban/A)
Slope: 0676:1:0 0759

Most sensitive monocot: Onion

Most sensitive parameter: Fresh weight -

NOEC: 1.8 gai/ha (1.6e>1ba.i/A)

EC,s: 0012ga1/ha(10e b a.i/A) '
95% C.L: 2.0e%-7.4¢* g a.i./ha (1.8¢™-6.51 1ba1/A)
EC,s: 53 ga.i/ha (0.05bai/A) -

95% C.1.: 0.40-7200 g a.i./ha (3.5¢*-6.3 lba1/A)
Slope: 0.266+0.167

8. ADEQUACY OF THE STUDY:
A. Classification: Supplemental

B. Rationale: This study is scientifically sound but does not fulfill the guldelme
requirements for a vegetative vigor study (Subdivision J, §123-1b (TIER II)) because of
failure to provide an explanation as to why sugar beet was treated with Thiram. ‘
Furthermore, low light levels may have affected the results.

C. Repairability: An explanation regarding the use of Thiram on sugarbeet should be
provided. There is no repairability regarding low light levels.

9. GUIDELINE DEVIATIONS:

Sugar beet was treated with the pesticide Thiram and no explanatlon was provided as to
why this was deemed necessary>

.

10. UBMIS§ION PURPOSE: This study was submitted to prov1de data on the phytotox1c1ty of

-post-emergent application of Aminopyralid to non-target crop species for the purpose of chemical
registration.

_%\l‘
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11. MATERIALS AND METHODS:

A. Test Organisms

Species:

6 dicots in 4 families, mcludmg soybean and-
a rootcrop; 4 monocots in 2 families,
including corn.

MRID No.: 462358-25

Dicots: cucumber, oilseed rape, radish,
soybean sugar beet, and lettuce
Monocots: corn, barnyard grass, onion,
and wheat

Number of plants per repetition: “

' Cucumber. Oilseed rape. Radish, Soybean,

Sugar Beet, and Corn: 36 plants/rep total,

|2 plants/pot 3 pots/rep, 6 reps/treatment

level

Ba'myard Grass, Onion, and Wheat: 30
plants/rep, 5 plants/pot, 1 pot/rep, 6
reps/treatment level

Lettuce: 36 plants/rep, 3 plahts/pot, 2
pots/rep, 6 reps/treatment level

Source of seed and historical %
germination of seed:

See Table 1 p. 21 for seed source -
information and historical % germination.

B. Test System

Selvent:

80% non-ionic surfactant

Site of test:

' Com and Radish: On-site Gfeenheuse 3

Cucumber and Barnyard grass: On-site
Greenhouse 5

Qilseed rape. Soybean, and Wheat: On-site -
Greenliouse 7 Co

: mmmw On-sxte

Greenhouse 8.
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Planting method/type of pot:

The planting containers were square
plastic pots (10 cm x 10 cm x 12 cm).
Cucumber, corn and soybean were planted

| at approximately 20 mm. Radish, barnyard

grass, and wheat were planted at
approximately 13 mm. Oilseed rape, sugar
beet, lettuce, and onion were planted at

- approximately 6 mm.

The growth medium was silt loam soil
with organic content of approximately

Method of application:

2.7% and an approximate pH of 7.0.

An overhead track sprayer was used for
apphcatlon

Method of watering:

The pots were bottom-watered through
sub-irrigation. Minimal top watering was
performed on Day 3, and care was taken
not to wet the foliage.

Growth stage at application:

1-4 leaf stage (see pp. 12).

C. Test Design

Dose range: 2x or 3x

Doses: At least 5§

0.028, 005"‘6.7'-011 0.23, 0.45, 0.90, 1.80,

| 3.61, 7.21, 14.43, 28.85, 57.70, 1154 and |

2308ga1/ha

_ ~Th_e application rate range was adjusted
| according to the expected sensitivity to the

test material.

e

Controls: Negative and solvent

Negative control (delomzed water)

Replicates per dose: At least 3

6 rephcates
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Test duration: 14 days 21 days

Were observations made at least weekly? | Yes

' Makimum dosage rate: | The maximum dosage rate for the study
o ' was 230.8 &gi./ha (nominal).

12. REPORTED RESULTS:

Quality assurance and GLP complianée ‘
statements were included in the report? | Yes

Was a NOEC observed for each species? Yes

Phytotoxic observations: : : Phytotdxic observations were reported as
' ' “visual injury,” on a scale from 0-100%. All
dicot species experienced significant visual

.damage (>30%).-
Were initial chemical'cdncentfations ~ | Yes. Initial concentrations were measured for
measured? (Optional) : the nominal application rates of 58.8, 118, and-

235._g/ha; mean measured concentrations
ranged from 103-104% of nominal.

Were adequate raw data included? . | Replicate survival,-shoot height, and fresh
' ' . : shoot weiglidata were reported.

Results for the most sensitive parameter of each species -

Results Synopsis

Egétéﬁvé Vigor
" Crop - Plant Height* , Fresh Weight* " Most Sensitive
i ~ Parameter
NOEC ° . ECys NOEC ECs
Bamyard Grass | >2308 ' [>2308  |>2308 >230.8 None
Corn _ >230.8° >2308 | >2308 >230.8 None
: 6

" e -
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Crop Plant Height* Fresh Weight* Most Sensitive
» ] Parameter
~ NOEC ECs NOEC ECys
Onion 57.7 >230:8 517 182 Fresh Weight
Wheat | >2308  |>2308  |[>2308 >230.8 None
Cucumber 7.21 11.1 721 12.4 Plant Height
Lettuce 3.61 7.10 1.80 3.64 Fresh Weight
Oilseed rape >230.8 .>230.8 >230.8 - >230.8 None
Radish 57.7 >115.4 14.43 28.0 Fresh Weight
Soybean 0.45 131 0.45 1.97 Plant Height
Sugar beet 28,85 70.6 28.85 20.1 Fresh Weight
* Units are g a.i./ha '

Morphological Observations (negattve percent reductlons indicate promoted growth)

Barnyard Grass:
‘The application rate range for ba.myard grass included a negative control, 3 61,7.21, 14.4,
28.9,57.7, 115.4, and 230.8 g a.i./ha. The percent survival was 100% for the control and
all treatment levels. The mean shoot length for the control and treatment levels was 729,
715, 727, 743, 704, 727, 718, and 714 mm respectively, which indicated a 2, 0, -2, 3, 0, 2,
and 2% inhibition for the respective treatment levels, wherf compared to the control. The
. mean fresh weight for the control'and the treatment levels was 26.7, 25.6, 24.8, 25.8,
25.1,27.2, 25.5, and 26.3 g, respectively, which indicated a 4, 7, 3, 6, -2, 4, and 2%
1nh1bmon for the respectlve treatment levels, when compared to the control. No wsual
1n3ury was observed for any specles at any treatment level.

Corn: ’
The application rate range for corn mcluded a negatlve control, 3. 61 721, 14.4, 28.9,
57.7, 115.4, and 230.8 g a.i./ha. -The percent survival was 100% for the control and all
treatment levels. The mean shoot length for the control and treatment levels was 1160,
1110, 1130, 1150, 1120, 1150, 1130, and 1140 mm respectxvely, which indicated a 4,31,
- 3, 1, 3, and 2% inhibition for the respective treatment levels, when compared to the
control. The mean fresh weight for the control and the treatment levels was 186, 176,
180, 187, 182, 181, 179, and 175 g, respectively, which indicated a 5, 3, 0, 2, 3, 4, and -
6% inhibition for the respective treatment levels, when compared to the control. No
visual injury was observed for any species at any treatment level.

o S e el
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Onion:

_The application rate range for onion n included a negative control, 0.45, 0.90, 1.80, 3.61,
7.21, 14.4, 28.9, 57.7, 115.4, and 230.8 g a.i./ha. The percent survival was 100% for the
control and all treatment levels. The mean shoot length for the control and treatment
levels was 268, 247, 274, 258, 233, 259, 236, 279, 268, 213, and 234 mm respectively,
which indicated a 8, -2, 4, 13,3, 12-4, 0, 21, and 13% inhibition for the respective
treatment levels, when compared to the control. The mean fresh weight for the control
and the treatment levels was 11.4, 8.41, 11.5, 9.33, 7.68, 8.97, 7.72, 12.0, 10.2, 6.04, and |
7.09 g, respectively, which indicated a 26, -1,18, 32, 21, 32, -5, 11, 47, and 38%
inhibition for the respective treatment levels, when compared to the control Visual injury
ratings for the control and treatment levels were 0, 3,0, 0, 5,0, 2, 0, 2, 12, and 8%

-respectively. .

Wheat:
The application rate range for wheat included a negative control, 3.61, 7.21, 14.4, 28.9,
57.7,115.4, and 230.8 g a.i./ha. The percent survival. was 100% for the control and all
treatment levels. The mean shoot length for the control and treatment levels was 366,
355, 365, 381, 358, 359, 374, and 387 mm respectively, which indicated a 3, 0, -4, 2, 2
2, and -6% mhlbmon for the respective treatment levels, when compared to the control.

" The mean fresh weight for the control and the treatment levels was 6.24, 6.29, 6.48, 6.44,
6.09, 5.89, 6.30, and 6.73 g, respectively, which indicated a -1, -4, -3, 2, 6, -1, and -8%
inhibition for the respective treatment levels, when compared to the control. Vlsual injury

was, only observed in the 28.85 and 230.8 g a.i/ha treatment levels with ratings of 3 and
2%, respectlvely

' Cucumber - ‘
The application rate range for cucumber included a ‘negative control, 0. 028, 0.056, 0.11,
'0.23,0.45, 0.90, 1.80, 3.61, 7.21, 14.4, 28.9, and-57.7 g a.i./ha. The percent surv1va1was

100% for the control and all' treatment levels except the 0.056, 14.4, and 57.7 g a.i./ha

treatment levels which had survival percentages of 97, 97, and 28%, respectively. The
mean shoot length for the control and treatment levels was 416, 352, 385, 408, 393, 394,
409, 406, 397, 427, 205, 189, and 52.2 mm respectively, which indicated a 15, 7, 2, 6, 5,
2,2,5,-3, 50, 55, and 87% inhibition for the respective treatment levels, when compared

to the control. The mean fresh weight for the control and the treatment levels was 147,
127, 134, 141, 140, 140, 142, 141, 138, 135 88.9,90.9, and 6.09 g, respectlvely, which

indicated a 14,9, 4, 5, 5, 3, 4, 6, 8 40, 38, and 96% inhibition for the respective treatment
levels, when cojhpared to the control. Vlsual injury ratings for the control and treatment

levels were 0, 0, 3, 0,0, 0, 0, 8, 12, 28, 42, 47, and 88% respectively.

- Lettuce:

The apphcatxoi; }ate range for lettuce included a negatlve control, 0.028, 0.056, 0.11,
0.23, 0.45, 0.90, 1.80,-3.61, 7.21, 14.4, 28.9, and 57.7 g a.i./ha. The percent surwvalwas

-8
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100% for the control and all treatment levels except the 14.4, 28.9, and 57.7 g a.i./ha
treatment levels which had survival percentages of 92, 97, and 14%, respectively. The
mean shoot length for the control and treatment levels was 157, 156, 157, 157, 159, 162,
156, 166, 166, 122, 52.1, 61.5, and 33.8 mm respectively, which indicated a 0, 0, O, -1, -3,
0, -6, -6, 23, 67, 61, and 79% inhibition for the respective treatment levels, when -
compared to the control. The mean fresh weight for the control and the treatment levels
was 56.3, 56.1, 56.5, 55.7, 58.0, 58.5,-57.3, 56.4, 47.7, 22.8, 2.89,and 4.62 g,
respectively, which indicated a 0, 0, 1, -3, -4, -2, 0, 15, 59, 95, and 92% inhibition for the
respective treatment levels, when compared to the control. Visual injury ratings for the
control and treatment levels were 0, 0,0, 0, 0, 0, 0, 2, 12, 38, 67, 65, and 92%
respectively.

Soybean: _
The applicatiofi rate range for soybean included a négative control, 0 028, 0.056,0.11, -
0.23, 0.45, 0.90, 1.80, 3.61, 7.21, 14.4, 28.9, and 57.7 g a.i./ha. The percent survival was
100% for the control and all treatment levels except the 57.7 g'a.i./ha treatment level
which had a survival percentage of 70%. The mean shoot length for the control and
treatment levels was 278, 296, 285, 279, 292, 268, 211, 193, 181, 121, 106, 121, and 103
mm respectively, which indicated a -7, -3, 0, -5, 4, 24, 31 35, 57, 62, 56 and 63%
inhibition for the respective treatment levels when compared to the control. The mean
fresh weight for the control and the treatment levels was 64.9, 64.2, 62.9, 62.9, 65.8,
65.8, 54.6, 50.2, 41.4, 19.3, 15.8, 18.4, and 6.46 g, respectively, which indicated a 1, 3, 3,
- -1, -1, 16, 23, 36, 70, 76, 72, and 90% inhibition for the respective treatment levels, when '
compared to the control. Visual injury ratings for the control and treatment levels were 0,
0,0,0,0,0,0,2, 12, 38, 67, 65, and 92% respectxvely
Sugar beet ' ’
The application rate range for sugar beet included a negative control, 0.056, 0. 11, 0.23,
0.45,0.90, 1.80, 3.61, 7.21, 14.4, 28.9, and 57.7 g a.i./ha. The percent sumvalwas
100% for all treatment levels except the control, 7.21, 14.4, and 57.7 g a.i./ha treatment
level which had survival percentages of 97, 97, 92, and 44%, respectively. The mean
shoot length for the control and treatment levels was 181, 183, 175, 170, 183, 182, 180,
188,.194, 169, 178, and 132 mm respectively, which indicated a -1, 3, 6, -1, 0, 1, 4, -7, 7,
2, and 28% inhibition for the respective treatment levels, when compared to the control.
The.mean fresh weight for the control and the treatment levels was-70.6, 71.7, 67.9, 66.2,
69.4, 67.9,73.1, 70.4, 69.4, 44.1, 57.3, and 5.57 g, respectively, which indicated a -2, 4,
6,2,4,-4,0, 2,37, 19, and 92% inhibition for the respective treatment levels, when
compared to the control. Visual i injury ratings for the control and treatment levels were 2,
0,2,2,2,3,8, 18, 35, 50, 47, and 87% respectlvely :
Oilseed rape: C '
The application rate range for orlseed rape included a negatlve control 0.11, 0.23, 0.45,

9
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0.90, 1.80, 3.61, 7.21, 14.4, 28.9, 57.7, 115.4, and 230.8 g a.i/ha. The percent survival
was 100% for the control and all treatment levels. The mean shoot length for the control
and treatment levels was 292, 279, 287, 275, 284, 292, 291, 289, 283, 294, 293, 289, and
292 mm respectively, which indicated a 5, 2, 6, 3, 0, 0, 1, 3, -1, -1, 1, and 0% inhibition
for the respective treatment levels, when compared to the control. The mean fresh weight
for the control and the treatment levels was 128, 125, 126, 121, 125, 129, 128, 129, 131,
131, 131, 126, and 129 g, respectively, which indicated 2 2, 2, 6, 2,-1,0, -1, -2, -2,-2, 1,
- and -1% inhibition for the respective treatment levels, when compared to the control.

Visual injury ratings for the control and treatment levels were 0, 0, 0, 0, 0, 0, 0, 2, 10, 8
20, 30, and 38% respectively.

* Radish: | | g
The application rate range for radish included a negative control, 0.11, 0.23, 0.45, 0.90,
1.80,3.61,7.21, 14.4, 28.9, 57.7, 115.4, and 230.8 g a.i./ha. The percent survival was
100% for the control and all treatment levels. The mean shoot length for the control and

treatment levels was 179, 177, 179, 179, 189, 182, 180, 186, 193, 190, 191, 186, 180, and

162 mm respectively, which indicated a 1, 0, 0, -6, -1, 0, 4, -8, -6, -7, -10, -1, and 9%
inhibition for the respective treatment levels, when compared to the control. The mean
fresh weight for the control and the treatment levels was 161, 156, 133, 147, 157, 147,
154, 153, 144, 149, 141, 122, 114, and 91.7 g, respectively, which indicated a 3, 17, 9, 3,

©9,4,5,11, 7,12, 24, 29, and 43% inhibition for the respective treatment levels, when
compared to the control. Visual injury ratings for the control and treatment levels were
20, 0,10, 0,0, 3,0, 10, 10, 12, 17, 22, 28, and 37% respectively.

el

Statistical Results

Statistical Method: The means and standard deviations were calculated for the percent
_ emergence, phytotoxicity ratings, shoot length, and dry weight data. Statistical analysis of the
concentration versus effect data was performed using SAS for Windows or Minitab software.

Most sensitive monocot: Onion

Most sensitive parameter: Fresh Weight

NOEC: 57.7 g a.i./ha v : ,
EC,: 782 gai/ha 95% C.1.: 54.4-121 g a.i./ha
EC,,: >230.8 ga.i./ha 95% C.1.: N/A

Slope: Nog repo__r_ted :

Most sensmve dicot: Soybean

Most sensitive parameter: Shoot Length

NOEC: 045ga1/ha n
ECy: 131gai/ha . 95%C.L:0.960-1,79 g a.i/ha

10
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EC,;: 7.40 g a.i/ha 95% C.1: 4.66-14.1 g a.i/ha
‘Slope: Not reported

13. REVIEWER’S VERIFICATION OF STATISTICAL RESULTS:

Statistical Method: Shoot length and dry weight data were analyzed to determine if they
satisfied the assumptions of ANOVA (i.e., normal distribution and homogeneity of
variances). If they did, the NOEC was determined using ANOVA, followed by
Bonferroni’s t-test (unequal replicates, non-monotonic response), Dunnett’s test (equal
replicates, non-monotonic response); or William'’s test (monotonic response). If the data
did not meet these assumptions, transformations (e.g., square-root, inverse square-root, or
natural log) were attempted. If these transformations were successful, the NOEC was
determined using a method described above. -If the transformations were not successful,
the NOEC was determined using the non-parametric Kruskal-Wallis test. These analyses
were conducted using TOXSTAT statistical software. The ECys and EC,; values and their
95% confidence intervals and slopes were determined using the Probit method via
Nuthatch statistical software. Toxicity values were visually estimated for species and
endpoints which exhibited reductions equal to or less than 5% from the control.

Results Synopsis L
Crop _ ShootLength* . - h Fresh Weight* | Most
: — - Sensitive
Barnyard 2308 >230.8 . >2308 |- 2308 ND >230.8° | None
Grass ' : ' :
Corn 2308 >2308 | >2308 | 230.8 >230.8 ’>230.8‘ None
.| Onion 1.8 - 78 | >2308 | 18 0.012 53 Fresh weight
Wheat ' 2308 $>230.8 >230.8 230.8 >230.8 >230.8 None '

.
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Crop " Shoot Length® ' " Fresh Weight*  Most |

' = ' Sensitive

_. NOEC | ECs EC; | NOEC | ECs ECs Parameter

Cucumber | 721 52 | 12 7217 | 19 | 260 | Shootlength

Soybean 0.45 0.027 0.75° 045 | 022 | 14 | Shootlength

Sugar beet 289 |36 56° 3.61° 015 | - 84 Fresh weight

Lettuce 3.61 17 6.4 289 | 14 3.3 Fresh weight
Rape | 2308 | >2308 | >2308 | 2308 | >2308 | >2308 | Nome

Radish | 1154 76 >1154 | 721 | 87 54 | Fresh weight

*The reviewer’s estimate was lower than the study authors’.

® The reviewer’s estimate was higher than the study authors’.
*units are g a.i./ha

ND=could not determine using the Probit method.

12.
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*The reviewer’s estimate was lower than the study authors’.

® The reviewer’s estimate was higher than the study authors’.
*units are g a.i./ha
ND=could not determine using the Probit method.

13

EC, Values, Confidence Intervals, and Slopes ,
Shoot Length* Fresh Weight*
Species ~ : -
: , EC, Confidence EC, Confidence Slope EC, Confidence EC,, - Confidence Slope
Interval Interval Interval Interval
Barnyard | >230.8 N/A >230.8 N/A N/A ND N/A >230.8 N/A N/A
Gl‘ass .- . . :
| com: >2308 | - NA >2308 | NA - NA >2308 N/A >230.8 N/A NA

Onion 78 15420 >230.8 N/A 1.06£0.813 |  0.012 2.0e%-74¢ 53 047200 | 0.266+0.17
Wheat >230.8 N/A >230.8 N/A N/A >230.8 N/A >230.8 N/A N/A
Cucumber 52 3.09.1 120 9017 | 2.5840376 19 16-23 264 23-30 6.8240.74
Saybean 0027 | 0.0053-0.14 0.75* 02919 | 0.676£0.08 022 0.11-046 14 09222 | 120201
Sugarbeet |- 36 22-59 560 sl 4.9542.53 0.15 0.00033-64 8.4° 0.75-93 0.553£0.3
Léttuce 17 0.99-2.8 64 | 4786 1.6740.155 14 0.97-2.0 330 2.54.2 2.66£0.224
Rape >2308 | A < | 22308 | 0 wa . N/A >230.8 - N/A >230.8 NA NA

) "
Radish 76 | 2a240 | Sitsa | ! na | 203m0 | 87 3.0-25 540 3779 | 1224028
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Most sensitive dicot: Soybean

Most sensitive parameter: Shoot length

NOEC: 0.45 g a.i./ha (4.0¢* Ib a.i/A)

EC,s: 0.027 g a.i./ha (2.4¢” b ai/A) A

95% C.1.: 0.0053-0. l4ga1/ha(4 7e*-12¢* b al/A)
EC,s: O75ga1/ha(66e Ib a.i/A) ~
95% C.1.: 0.29-1.9 g a.i./ha (2.6e*-1.7¢> b a.i./A)
Slope: 0.676+0.0759

Most sensitive monocot: Onion

Most sensitive parameter: Fresh weight

NOEC: 1.8 g a.i/ha (1.6eIb a.i/A)

EC,: 0.012 g a.i./ha (1.0e®Ib ai/A) . '
95% C.L: 2.0¢*-7.4¢’ g a.i./ha (1.8¢11:6.51 Ib aii./A)
EC,;: 53 g a.i/ha (0.051b a.i/A)

95% C.1.: 0.40-7200 g a.i./ha (3.5¢*-6.3 Ib a.i./A)
Slope: 0.266+0.167 ‘

14. REVIEWER’S COMMENTS:

The reviewer’s conclusions were similar to the study authors’. Soybean was the most
sensitive species, based on shoot length and onion was the most sensitive monocot species
based on fresh shoot weight. Differences between the reviewer’s and the study authors’
estimates can be attributed to the different statistical methods which were used to derive
these estimates. The NOEC for onion was determined by Dunnett’s test, but as evident by
the confidence intervals, there was large variability in the data. Because the reviewer’s
analysis provided EC,, values and slopes for all estimates, the reviewer’s values are
reported in the Conclusions section. The reviewer has also provxded the toxicity values
for the most sens1t1ve monocot and dicot species in units of Ib a.i./A. .

The definitive study for all specles was conducted from August 8 to 29, 2003. The
temperatures in Greenhouse 3 ranged from 19.8 to 34.9°C and the humidity ranged from
3910 94%. The temperatures in Greenhouse 5 ranged from 19.4 to 36.1°C and the
humidity ranged from 43 to 94%. The temperatures in Greenhouse 7 ranged from 17.5 to
35.7°C and the humidity ranged from 45 to 94%. The temperatures in Greenhouse 8
ranged from 18.3 to 32.8°C and the humidity ranged from 50 to 94%. Natural sunlight

_ was supplemented with high-pressure sodium.(Greenhouses 7 and 8) and metal halide
(Greenhouses 3 and 5) light during the treatment exposures. :

After the seeds were established, the plants were moved to an open-air propagation area
and exposed to direct ambient sunlight. The open air prppagation area was covered prior
to and during rain events to prevent plant damage and washout of the soil.

14 : -
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EAD Comments:
After review of the study data and the UsS EPA DER, the reviewer is in agreement with
the conclusion reached by the US EPA, with the recommendation that the results for the
sugar beet be omitted due to possible interference from Thiram use.
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APPENDIX L OUTPUT FROM REV]EWER’S STATISTICAL VERIFICATION:

onion vv length

File: 5825il Transform: NO TRANSFORM
ANOVA TABLE
SOURCE DF SS Ms F
Between 9 25340.240 2815.582 : 4.886
Within (Error) 50 28811.040 576.221
Total 59 54151.280
Critical F value = 2.12 (0.05,9,40)

- Since

onion vv length

F > Critical F REJECT Ho:All groups equal

File: 5825il Transform: NO TRANSFORM ~
DUNNETTS TEST - TABLE 1 OF 2 _ Ho:Control<Treatment
' TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS - T STAT SIG
1 control 268.333 } 268.333
2 0.9 274.100 "274.100 -0.416
3 1.8 257.967 257.967 _ 0.748
4 3.61 232.833 232.833 2.562 *
5 7.21 259.400 259.400 0.645 '
6 . 14.43 236.200 236.200 2.319
7 28.9 279.067 .279.067 - =0.774
8 57.7 267.767 267.767 0.041
.9 115.4 213.400 213.400 : ’3.964 *
10 230.8 234.933 234.833 - 2.410
Dunnett table value = 2:51 (1 Tailed Value, P=0.05, df=40,9)
onion wvv length . —-
Flle 582Sil Transform: NO TRANSFORM
DUNNETTS TEST - TABLE 2 OF 2 ~- . Ho:Control<Treatment
NUM OF Minimum Sig Diff & of ' DIFFERENCE
GROUP IDENTIFICATION REPS : (IN ORIG. UNITS) CONTROL FROM CQNTROL
1 control 6 —re !
2 0.9 6 34.786 13.0 -5.767
3 o 1.8 - 34.786 - 13:01”“ 10.367,
4 3.61 6 .. 34.786 13.0 35.500
5 7.21 6 34.786 13.0 . 8.933
.6 14.43 6 34.786 13.0 . 32.133
7 28.9 ) 34.786 13.0 -10.733
8 7.7 6 34.7886 13.0 0.567
] 115.4 6 34.786 13.0 54.933
17
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onion vv length S '
File: 5825il Transform: NO TRANSFORM

WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 control 6 268.333 268.333 271.217
2 0.9 6 274.100 274.100 = 271.217
3 1.8 6 257.967 257.967 © 257.967
4 3.61 6 232.833 232.833 255.053
5 . 7.21 - 6 255.400 259.400 . 255.053
6 14.43 .6 - 236.200 236.200 255.053
7 S 28.9° 6 279.067 279.067 - 255.053
8 57.7 6 " 267.767 267.767 255.053
9 115.4 6 213.400 213.400 224.167
10 230.8 6 234.933 Y 234.933 224.167

onion vv .length

File: 5825i1 =  Transform: NO TRANSFORM
WILLIAMS TEST (Isotonic regression model) ’TABLE 2 OF 2
L ISOTONIZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION " MEAN WILLIAMS P=.05 WILLIAMS " FREEDOM
control 271.217 .
6.9 271.217 0.208 1.68 - k= 1, v=50
1.8 257.967 0.748 1.76 = 2, v=50
3.61 255.053 0.958 1.79 ~~ k= 3, v=50
7.21 255.053 0.958 -+ 1.80. -. - k= 4, v=50
14.43 . 255.053 . 0.958 . 1.80 < k= 5, v=50
28.9 255.053 0.958 1.81 = 6; v=50
57.7 255.053 0.958 1.81 k= 7, w=50
115.4 224.167  3.187 * 1.81 k= 8, v=50
230.8 224.167 3.187 * 1.82 = 9, v=50
s = 24.005 _
Note: df used for table values are approximate when v > 20.
Estimates of EC%
Parameter [Estimate 95% Bounds .~ Std.Err. Lower Bound
. Lower. Upper /Estimate
EC5 78. 15. . 4.2E+02. 0.37 - 0.19 —--
EC10 1.7E+02 - 69,  4.3E+02 0.20 0.40 :
EC25 6.5E+02 86. 4.9E+03 0.44 - 0.13 /
_ EC50 2.8E+03 44. 1.8E+05 0.90  0.01s6
Slope = 1.06 Std.Err. = - <0.813
!11Poor £it: p < 0.001 based on DFs  .7.00 50.0. '
e 18 o
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5825IL : onion vv length
Observed vs. Predicted Treatment'Group Means
Dose #Reps. Obs. Pred. Obs. Pred. %Change
Mean ‘Mean . —-Pred. $Control
' 0.00 6.00  268. 259. 9.11 100. 0.00
0.900 6.00 274. 259, 14.9 100. 0.0108
1.80 6.00 . 258. 259. -1.17 100. 0.0361
3.61 6.00 233. 259. -26.1 99.9 0.110
7.21 6.00 259. 258. 0.961 99.7 0.304
14.4 6.00 236. 257. -21.0 99.2 0.768
28.9 6.00 - 279. 255. 24.4 . 988.2 1.77
57.7 6.00 268. 250. 18.1 96.3 3.70
115. 6.00 213. 241. - -27.4 92.9 7.11
231. 6.00 235. 227. 8.19 87.5 12.5
!f1Warning: EC25 not bracketed by doses evaluated.
!''!'Warning: EC50 not bracketed by doses evaluated.
Cucumber vv length
File: 5825cl Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE ' DF - ss . MS F
Between 9 847242.818 94138.091 19.630
Within (Error) 49 ) 234987.825 = 4795.670
i o e S o o e i B e o e e . e e o e o e o e e e L e e o e e e
Total 58 1082230.643
Critical F value = 2.12 (0.05,9,40)
Since F > Critical F REJECT Ho:All groups equal
Cucumber vv length . -
File: 5825cl Transform: NO TRANSFORMATION
BON?ERRONI T-TEST -~ TABLE 1 OFFZ Ho:Control<Treatment’
- TRANSFORMED = MEAN CALCULATED IN A
GROUP IDENTIFICATION MEAN : ORIGINAL UNITS T STAT SIG
1 control 415,556 . 415.556
2 0.23 392.583 392.583 0.575
3 e 0.45 394,417 : 394.417 0.529
4 0.9 409.222 - 409.222 0.158
5 1.8 405.639 405.639 0.248
6 3.61 - 397.556 397.556 0.450
7 - 7.21 426.611 -426.611 -0.277
8 14.43 204.556 - . 204.556 5.277 *
9 28.9 188.500 188.500 5.679 *
10 57.7 - 52.267 . 52.267 8.663 *
— 19
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Bonferroni T table value = 2.66 (1 Tailed Value, P=0.05, df=40,9)

Cucumber vv length i
File: 5825cl Transform: NO TRANSFORMATION

BONFERRONI T-TEST - TABLE. 2 OF 2 Ho:Control<Treatment
, NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS)- CONTROL FROM CONTROL
1 comtrol 6 ’
2 0.23 6 106.472 25.6 - 22.972
3 0.45 6 106.472 - 25.6 . 21.138
4 0.9 6 106.472 25.6 6.333
5 : : 1.8 6 106.472 . 25.86 9.917:
6 3.61 6 106.472 25.6 18.000
7 7.21 6 106.472 25.6 -11.056
8 14.43 6 106.472 - . 25.6 . 211.000
9 28.9 6 106.472 " 25.6 227.056
10 57.7 5 111.669 26.9 363.289

Cucumber vv length

File: 5825c¢l Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP . ORIGINAL TRANSFORMED -~ ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 control 6 415.556 415.556 415.556
2 0.23 6 392.583 - 392.583 404.338
3 0.45 6 1 394.417 394.417 404.338
4 - 0.9 6 409.222 409.222 -~ 404.338
5 ' 1.8 6 405.639 405.6389 404.338
6 3.61 6 397.556 397.556 404.338
7 . 7.21 6 426.611 - 426.611 : 404.338
8 14.43 6 204.556 204.5586 204.556
9 28.9 6 188.500 188.500 188.500
10 57.7 5 52.267 - 52.267 52.267

e o o e e e s e o e = Y 0 e e o S S T W B o o e e o o e e S o okt e e o S A e i e e e o

Cucumber vv length

File: 5825cl Transform: NO TRANSFORMATION

WILLIAMS TEST (Isotonic regression model) . TABLE 2 OF 2

' ISOTONIZED  CALC. SIG TABLE DEGREES OF
IDENTIFICATION . . MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
-~- control 415.556 . )
. 0.23 . 404,338~ 0.281 - 1.68 k= 1, v=49
0.45 404.338 0.281 1.76 k= 2, v=49
0:9 404.338 - = 0.281 .. 1.79 = 3, v=49
1.8 404.338 .  0.281 . 1.80 - k= 4, v=49
3.61 404.338 0.281 1.80° k= 5, v=49
20
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7.21
14.43
28.9
57.7

R . e

404.338
204.556
188,500

52.267

MRID No.: 462358-25

o e e e e o o e ke o S e o e S S i e e T o o S o e S o o o S o T 0 S

s =  69.251

Note: df used for table values are approximate when v > 20.

Estimates of ECS%

Parameter Estimate
EC5 5
EC10 7
EC25 1
ECS50 2

Slope =

Goodness of fit: p =

2.58

95% Bounds
Lower Upper
3.0 9.1
4.5 T 12,
9.0 17.
19. 28.
std.Err. =

Std.Err.

0.12
0.10
0.071
0.044

0.376

0.095 based on DF=

Dose #Reps.
0.00 6.00
0.0280 6.00
0.0560 6.00
0.110 6.00
0.230 6.00
0.450 6.00
0.900 6.00
1.80 6.00
" 3.61 6.00
7.21 . 6,00
14.4 6.00
28.9 6.00
57.7 5.00

soybean vv height
File: 5825sl

359.
277.
157.
58.7

32.0
-6.48

Transform: NATURAL LOG(Y)

ANOVA TABLE

et e e . e e . s S e T (S S o . o B Sl o S i e e g e o S S t o ot A 44 S b A e e e e e

1.81 k= 6, v=49
1.81 k= 7, v=49
1.81 k= 8, v=49
1.82 k= 9, v=49
Lower Bound
/Estimate
0.57
"0.63
0.72
0.82
10. 64.
- Pred. $Change
$Control
100. 0.00
100. 3.1lle-12
100. 8.68e-10
100. .1.1%e-07.
100. 1.35e-05
100. 0.000564
100. 0.0151
99:8 - 0.227
98.0 1.98
90.0 9.99 .
69.3 30.7
- 39.2 60.8
14.7 85.3
MS F
0.959 53.278
0.018

o e e . s S o T i R i o T i A o o e e D b o i S o o Sl i o S A o ot o e A e e

SOURCE DF
Between 9
Within (Error) 19
Total 58

e e o i o T e e . i o o T et e . o 2y e+ e A S o A o o o o A T e e e e B o o e

Critical F value =

2.12

(0.

05,9,40)

Since F > Critical F REJECT Ho:All groups equal

21
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soybean vv height

File: 5825sl Transform: NATURAL LOG(Y)
BONFERRONI T-TEST - _TABLE 1 OF 2 v Ho:Control<Treatment
TRANSFORMED . CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 control 5.620 ' 277.500 :
2 0.23 5.659 291.944 ~0.500
3 0.45 5.578 | 267.611 : 0.549
4 0.9 5.344 210.833 3.565 *
5 1.8 5.259 193.1%4 4.664 *
6 3.61 5.190 ’ 181.472 - 5.554 »*
7 7.21 4.791 120.722 ; 10.707 *
8 14.43 4,662 105.917 . 12.364 *
9 28.9 4.789 121.417 10.735 *
10 57.7 4,627 102.427 12.226 *
Bonferroni T table value = 2.66 {1 Tailed value, P=0.05, df=40,9)

soybean vv height

File: 5825sl Transform: NATURAL LOG(Y)
BONFERRONI T~TEST - TAELE 2 OF 2 Ho:Control<Treatment
. 'NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 6 :
2 0.23 6 51.430 18.5 -14.444
3 0.45 6 51.430 18.5 5.889
4 0.9 6 51.430. - 18.5 66.667
5 1.8 6 '51.430 - 18.5 84.306
6 ~3.61 6 51.430 --18.5 96.028
7. 7.21 6 - 51.430 18.5 156.778
8 14.43 6 51.430 18.5 ©171.583
9 28.9 6 51.430 18.5 156.083
10 57.7 ]

53.679 -19.3 175.07

soybean vv height -, o
File: 582581 Transform: NATURAL LOG(Y)

WILLIAMS TEST (Isotonic -regression model} . TABLE 1 OF 2

______________________________________________ 2, et e e e e o e O e o o T o e e S

GROUP ORIGINAL TRANSFORMED - ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
-1 s control 6 277.500 . 5.620 - 5.640
2 - -0.23 6 - .291.944 5.659 -5.640
3 . 0.45 ' 6 267.611 - 5.578 5.578
4 0.9 -6 210.833 5.344 5.344
5 1.8 6 193.154 ) .- 5.259 5.259
6 3.61 6 - 181.472 5.190 5.190
7 7.21 6 120.722 : 4.791 4,791
8 14.43 ‘6 105.917 4.662 4.726
22
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9 28.9 6-' 121.417 - 4.789" 4.726
10 57.7 5 102.427. 4,627 4,627

soybean vv height ‘ :
File: 5825sl Transform: NATURAL LOG(Y)

WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISOTONI ZED CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
control 5.640 ‘

0.23 5.640 - 0.250 1.68 =1, v=49
0.45 5.578 0.549 . - 1.76 = 2, v=49

0.9 5.344 3.562 * 1.79 = 3, v=49

1.8 5.259 4.8660 * 1.80 k= 4, v=49
3.61 5.190 5.549 * 1.80 = 5, v=49
7.21 4,791 10.698 * 1.81 k= 6, v=49
14.43 4,726 11.540 * 1.81 k= 7, v=49
28.9 4.726 11.540 * 1.81 = 8, v=49
57.7 4,627 12.215 * 1.82 = 9, v=49

s = 0.134 )
Note: df used for table values are approximate when v > 20.

Estimates of EC%

Parameter Estimate "95% Bounds -~ Std.Err. Lower Bound
Lower Upper /Estimate

ECS 0.027 0.0053 . .0.14 -0.36.- 0.20. -

EC10 0.05%4 0.024 ©0.37 0.30 0.25

EC25 0.75 0.29 1.9 0.20 0.39

EC50 7.4 4.4 13. 0.11 0.59

Slope =  0.676" Std.Err. =. 0.0759

!t1Poor fit: p < 0.001 based on DF= 10.0  64.0

T e i . e T S " 1 1t i e e i B B S A M e e g e e e e S e o i o o e e o e e

5825SLN.TXT : soybean vv height

Dose #Reps. Obs. Pred. Obs. Pred. $Change
Mean Mean -Pred. $Control

0.00 6.00 2717. 306. -28.3 100. 0.00
0.0280 © 6.00 296. 290. 5.28 94.9 5.07
0.0560 6.00 285. - 283. 2.81 92.4 7.57
0.110 6.00 279. . 273, 5.91 89.2 10.8
0.230 6.00 292. 259. 33.2 84.6 15.4
0.450 6.00 -~-268. - -. 243, 24.6 79.5- 20.5

" 0.900 6.00 211. 224. -13.0 73.2 26.8
- 1.80 6.00 <193, - 202. -8.96 66.1 33.9
3.61 6.00 181. 178. 3.02 58.4 41.6
7.21 6.00 12t. 154. -33.1 50.3 49.7
14.4 6.00 .~ 106. .. 129. ~23.2 42.2.. 57.8
28.9 6.00 121. . . 10S. 16.0 34.5 65.5
57.7 . 5.00 102. 83.6 18.9 27.3 72.7

23
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11 !Warning: ECS not bracketed by doses evaluated.

sugarbeet vv height

File: 5825bl Transform: NO TRANSFORMATION
KRUSKAL-WALLIS ANOVA Bf RANKS -~ TABLE 1 OF 2

: : TRANSFORMED  MEAN CALCULATED IN RANK
GROUP IDENTIFICATION MEAN * ORIGINAL UNITS © - SUM
1 control 181.394 © 181.394 211.500
2 0.23 - 169.917 T 169,917 133.000
3 0.45 183.389 183.389 222.000
4 0.9 181.944 181.944 221.000
5 : 1.8 179.583 179.583 : 199.000
6 3.61 - 187.694 . 187.694 257.500
7 7.21 193.600 : 193.600 245.000
8 14.43 169.361 169.361 129.000
9 28.9 177.833 _ 177.833 191.000
10 57.7 ... 131.739 . 131.739 '21.000

Calculated H Value = 24.688 Critical H Vaige'Table = 16.920

Since Calc H > Crit H REJECT Ho:All groups are equal.

sugarbeet vv height

File: 5825bl : Transform: NO TRANSFORMATION
DUNNS MULTIPLE COHPARISON*— KRUSKAL-WALLIS »—' TABLE 2 OF 2
GRQUP
TRANSFORMED ORIGINAL" 1000000000
GROUP IDENTIFICATION MEAN MEAN 0829514367
10 §7.7  -131.739  131.739 \
8 . 14.43 169.361 169.361 . \
. . 0.23 169.917 169.917 . . \
9 28.9 -177.833 177.833 . . . \
5 1.8 179.583 - °179.583 . o\
1 control 181.394 181.394 e o o\
4 0.9 181.944 ©181.944 * e e e« N\
3 0.45 183.389 183,389 * ., . . . . .\
6 3.61 187.¢694 ~187.684 * ., . . . . . .\
7 7.21 193.600 193.600 * . . . . . . . .\
* = significant difference (p=0;05) . . = no significant difference
Table q value (0.05,10) = 3.261 SE = 10.083
Estimates. of EC$% - R o
Parameter Estimate 95% Bounds . Std.Err. Lower Bound
Lower Upper : . /Estimate
ECS 36. 22, 59, 0.11 0.61
EC10 , 42, 30. 59. 0.071 0.72
EC25 56. 51. 6l. 0.019 0.92
EC50 77. ‘87. - 1.0E+02 -~ 0.066 0.74
Slope = 4.95 - Std.Err. = - -2.53
24
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Goodness of fit: p = . 0.10 based on DF= 9.0 60.

Dose #Reps. Obs. Pred. Obs. Pred. $Change
Mean Mean -Pred. $Control.

0.00 6.00 . 1s1. 181. - 0.663 100. 0.00
0.0560 6.00 183. i 181. 2.24 100. 1.57e-14 -
0.110 6.00 177. % 181. '-3.65 100. 1.57e-14
0.230 6.00 170. 181. . =10.8 100. 1.57e-14
0.450 6.00 . 183. 181. 2.66 100. '1.57e-14
0.900 6.00 182. 181. 1.21 100. 1.57e-14
1.80 6.00 180. 181. -1.15 © 100. 3.1l5e-14
3.61 6.00 188. 181. 6.96 100. 2.62e-09
7.21 6.00 104. 181. 12.9 100. 1.91e-05
14.4 6.00 169. 181. -11.3 100. 0.0167
28.9 . 6.00 178. 177., 0.368-- 98.2 1.81
57.7 6.00 132. 132. -0.0190 72.9 27.1

!!iWarning: EC50 not bracketed by doses evaluated.

lettuce vv height
File: 582511 ~ Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF SS MS F
Between . © - 144732.182  16081.354 99.360
Within (Error) 49 . . 7930.633 161.850

Total ss  1szeez.81s

e e e e o o o e e e e e e o o e e Ao B o e s o e T . ek e 8 e ke o Y o o e e S

Critical F value = 2.12 (0.05,9,40)
Since F > Critical P REJECT Ho:All groups equal

lettuce vv height . : .
File: 582511 Transform: NO TRANSFORMATION

BONFERRONI T-TEST - TABLE 1 OF 2 b Ho:Control<Treatment

TRANSFORMED  MEAN CALCULATED IN

GROUP IDENTIFICATION MEAN. . ORIGINAL UNITS T STAT SIG

1 control - - 1577083 ~- 157.083

2 0.23 '158.778 158.778 -0.231

3 0.45 162.444 162.444 -0.730

4 0.9 . 155583 -7 -155.583 0.204

5 1.8 165.556 : 165.556 -1.153

6 3.61 166083 166.083 -1.225
-7 7.21 . .-12Lk.722 Co-.-121.722 4.814 *
8 14.43 52.128 52.128 14.289 *
9 28.9 61.522 61.522 13.010 *
10 §7.7 .._..33.800 - 33.800 .16.003 *

oo 25
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Bonferroni T table value = .2.66

lettuce vv height
File: 582511

BONFERRONI T-TEST - TABLE 2 OF 2 Ho:Control<Treatment
. : NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 6 :
2 0.23 6 19.560 12.5 -1.694
3 0.45 6 19.560 12.5 -5.361
4 0.9 6 12.560 12.5 1.500
5 1.8 6 19.560 12.5 -8.472
6 3.61 . 6 19.560 12.5 -9.000
7 7.21 . 19.560 12.5 35.361
8 14.43 6 19.560 12.5 104.956
9 1 28.9 6 18.560 12.5 95.561
10 - 57.7 5 20.515 13.1 123.283
lettuce vv height ‘ :
File: 582511 Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) - TABLE 1 OF 2
GROUP ORIGINAL *. TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN - MEAN
1 control 6 157.083 157.083 160.921
2 0.23 6 158.778 158.778 160.921
3 0.45 6 162.444 162.444 160.921
4 0.9 6 155.583 155.583 160.921
5 1.8 6 165.556 ---165.556 160.921
6 3.61 6 166.083 7."166.083 160.921
7 7.21 6 121.722 © T 121,722 121.722
8 14.43, 6 52.128 52,128 56.825
9 28.9 6 61.522 61.522 56.825
10 57.7 5 33.800- - 33.800° 33.800
lettuce vv height .
File: 582511 Transform: -NO TRANSFORMATION
WILLIAMS TEST (Isotonic régressign model) TABLEjZ OF 2
’ ISOTONIZED CALC. SIG TABLE ) DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 _ WILLIAMS FREEDOM
control 160.921
0.23 160.921 0.523 1.68 k= 1, v=49
0.45 160.921 0.523 1.76 k= 2, v=49
0.9 160.921 0.523 -1.79 - k= 3, v=49
1.8 160.921 0.523 cee-1.80_. k= 4, v=49,

~ MRID No.: 462358-25

(1 Tailed Value, P=0.05, df=40,9)

Transform: NO TRANSFORMATION
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3.61 160.921 0.523 ) 1.80

k= 5, v=49
7.21  121.722 4.814 * 1.81 k= 6, v=49
14.43 56.825 13.650 * 1.81 = 7, v=49"
28.9 56.825 13.650 * 1.81 k= 8,.v=49
57.7 33.800° 16.003 *, 1.82 k= 9, v=49
s = 12.722 ‘
Note: df used for table values are approximate when v > 20.
Estimates of EC%
Parameter Estimate 95% Bounds std.Err. Lower Bound
Lower Upper . /Estimate
ECS. 1.7 0.99 2.8 0.12 0.59
EC10 2.8 1.8 4.3 0.097 0.64
EC25 6.4 4.7 8.6 0.066 0.74
EC50 16. 13. - 19, 0.040 0.83
Slope = 1.67 Std.Brr. =  0.155 '
!1!'Poor fit: p < 0.001 based on DF= . 10.0 64.0
5825LLN.TXT : lettuce vv height .
Observed vs. Predicted Treatment Group Means
Dose #Reps. Obs. Pred. Obs, - Pred. %Change
Mean Mean -Pred. $Control
0.00 * 6.00 157. © 162. -4.49 100.  0.00
0.0280 6.00 156. 162, - -5.10 - 100. - 0.000192
0.0560 6.00 157. 162. -4.38 100. 0.00192
0.110 6.00 157. 162. -4.89 100. 0.0144
0.230 6.00° 159. 1le6l. -2.64 99.9 0.100
0.450 -6.00 .- 162. . 161. - 1.62 99.5 0.465
0.900 6.00 156. 159. -3.08 - 98.2 1.80
1.80 6:00 - :-166. 153. -~ 13.0 94,4 5.56
3.61 6.00 - 166. " 139, 26.9 86.2 13.8
7.21 ~6.00 122. 116. 5.32 72.0 28.0
14.4 6.00 ... - 52.1 85.9 --.--33.8 -—-53.2 46.8
28.9 - 6.00 61.5 54.2 7.35 ~33.5 66.5
57.7 5.00 33.8 28.5 5.25 00X 7.7 '82,3
radish vv height ’ :
File: 5825rl Transform: NO TRANSFORMATION
KRUSKAL-WALLIS ANOVA BY RANKS - TABLE 1 OF 2 .
- TRANSFORMED ~ MEAN ‘CALCULATED IN RANK
GROUP IDENTIFICATION MEAN ORIGINAL UNITS. SUM
1 - control 179.111 - 179111 155.00
2 0.45 179.917 o 179.917 149.000
3 0.8 179.889 179.889 150.000
4 1.8 185.611 : 185.611 183.000
) 3.61 193.278 193.278 249.000
6 7.21 189.556 189.556. 227.000
7 14.43 190.667 . 190,667 - 242.000
8 28.9 196.417 196.417 267.000
9 T 57.7 179.944 . 179.944. 156.000
10 '115.4 162.361 162.361 42.000
27
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Calculated H Value = 22.210 Critical H Value Table = 16.920
Since Calc H > Crit H REJECT Ho:All groups are equal.
radish vv height )
File: 5825rl -+ Transform: NO TRANSFORMATION
DUNNS MULTIPLE CCMPARISON - KRUSKAL-WALLIS -~ TABLE 2 OF 2
, " GROUP
TRANSFORMED ORIGINAL 1000000000
GROUP. IDENTIFICATION MEAN MEAN 01329467658
10 115.4 162.361 162.361 \
1 control 179.111 179.111 . \
3 0.9 179.889 179.889 . . \
2 . 0.45. 179.917 179.917 N
9 57.7 179.944 179.944 . . ..~ \
4 1.8 185.611 185.611 . . . . .\
6 7.21 . 189,556 189.556 . . .« . . J\ |
7 14.43 190.667 = 190.667 * . . L . . .\
5 3.61 193.278 193.278 * ~ . . . . . .\
8 28.9 196.417 196.417 * .. A
* = significant difference (p=0.05) . ) . = no signifiéant difference
Table g value (0.05,10) = 3.261 SE = 10.082
> - . - ' -
Estimates of EC%
Parameter Estimate 95% Bounds . Std.Err. Lower éound
. . Lower " Upper : ~/Estimate
‘BCS 76. . 24. 2.4E+02 0.25 0.32
EC10 . 1.0E+02 . 61, 1.7E+02 0.11 - 0.59
EC25 ) 1.6E+02 54, 5.0E+02 0.24 0.33
EC50 » 2.8E+02 23. 3.4E+03 0.54 0.083
Slope = 2.93 Std.Err. = 4.00 ) o
Goodness of fit: p = '0.14 based on DF= 11. 70.
5825RLN.TXT : radish vv height
Observed vs. Predicted Treatment Group Means
Dose #Reps. Obs;l Pred. Obs. Pred. $Change
Mean. Mean’ -Pred. $Control
0.00 6.00 ~  179. .  187:- = -7.42 100. 0.00
- 0.0280 " 6.00 177, - 187. -9.31 100. 1.52e-14
0.0560 . 6.00 167. - 187. - -19.1 100. 1.52e-14
0.110 6.00 179. - 187. ~7.97 100. 1.52e-14
-0.230.. . 6.00 222... 187.. . 35.9 . .100.-..1.52e-14
0.450 6.00 180. 187. -6.61 100. 1.52e-14
0.900" 6.00 180. . 187. - -6.64 100. - 1.45e-11
1.80 6.00 186. .- 187. -0.918 100. 6.94e-09
3.61 6.00 193. 187. 6.75 100. 1.59e-06

7.21 6.00 190, 187, 3.03 100.

28
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14.4 6.00 191. 187. 4.15 100.
28.9 6.00 196. 186. 10.3 99.8
57.7 6.00 180. 182. -2.38 97.7
115. 6.00 162. 162. 0.272 86.9
'!!!Wa;ning: EC25 not bracketed by doses evaluated.
"'Warning' EC50 not bracketed by doses evaluated.
barnyard grass vv weight
Flle'ISBZSgw Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE DF Ss MS
Between 7 26.587 3.798
Within (Error) 40 253.210 6.330
Total : 47 279.797
" Critical F value = 2.25 (0.05,7, 40)

Since

. barnyard grass vv weight

MRID No.: 462358-25

0.00823
0.19%6
2.25 v
13.1

F < Critical F FAIL TO REJECT Ho:All groups equal

File: 5825gw Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN . CALCULATED IN
- GROUP IDENTIFICATION e - MEAN ORIGINAL UNITS & T STAT SIG
1 - control -26.721 . 26.721
2 3.61 . 25.629 . 25.629 0.752
3 - 7.21 24.798 . 24.7%8 1.324
4 : 14.43 . - 25.849 : 25.849 0.600
5. 28.9 25.109° '25.109 1.110
6 57.7 27.161 . 27.161 -0.303
7 115.8 --25.540 ) -25.540 -—-- 0,813
8 230.8 26.251 26.251 0.323
Dunnett table value = 2.42 (1 Tailed Value, p=0.05, df=40,7)
barnyard grass vv weight - ’
File: 5825gw Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
: . NUM OF Minimum Sig Diff & of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 6 -
2 3.61 6 3.515 13.2 1.092
3 T 7.21-.- 6 e 3.515 13.2" 1.923
4 14.43 6 1 0.872

3.515

13.2




DP Barcode: D301682 : - MRID No.: 462358-25
"5 28.9 6 3.515 13.2 1.612 .

6 57.7 6 3.515 13.2 -0.440

7 115.8 6 3.515 13.2 -~ 1.181

8 230.8 6 3.515 13.2 0.470

barnyard grass vv weight

File: 5825gw Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP A ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN ) MEAN MEAN -
1 .control 6 26.721 26.721 26.721
2 3.61 6 25.629 25.629 25.762
3 - 7.21 6 24.798 24.798 25.762
4 . 14.43 6 25.849 «m.. ... 25.849 25.762
5 28.9 6 25.109 25.109 25.762
6 57.7 6 27.161 27.161 25.762
7 - 115.8 6 25.540 25.540 25.762
8 ! 230.8 6 26.251 26.251 25.762

barnyard grass vv weight

File: 5825gw - Transform: NO TRANSFORMATION .

WILLIAMS TEST ‘(Isotonic regression mbdel) TABLE 2 OF 2

~ _ ISOTONIZED CALC.  SIG  TABLE DEGREES OF

IDENTIFICATION MEAN - WILLIAMS -p=,05 WILLIAMS FREEDOM
control 26.721 .
3.61 25.762 " 0.660 o . 1.68 k= 1, v=40 .

7.21 25.762 0.660 1.76 = 2, v=40

14.43 25.762 0.660 i 1.79 = 3, v=40

28.9 25.762 0.660 1.80 = 4, v=40

57.7 25.762 .0.660 . . . 1.80 = 5, v=40

115.8 25.762 0.660 ’ ) 1.81 = 6, v=40

230.8 . 25.762 0.660 . 1.81 k= 7, v=40

e e o . i o o e s e e o s S o o o i = P W e o e (e S o i e . £ e e N e e S o P o

Note: df used for table values are approximate when v > '20.

ECx
1!1Failure #3: Data not suitable for probit model fit.
Criterion is 3 or more distinct isotone means.

corn vv -weight — e
File: 5825cw . Transform: NO TRANSFORMATION

ANOVA TABLE

S\
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Between 7 “ 732.253 © 104.608 0.964

Within (Error) 40 4339.698 108.492

rotal a1 Tso71.e81 T

Critical F value = 2.25 (0.05,7,40)
‘Since F < Critical F FAIL TO REJECT Ho:All groups equal

corn vv weight ’ .
File: 5825cw " Transform: NO TRANSFORMATION

DUNNETTS TEST - . TABLE 1 OF 2 . ) Ho:Control<Treatment

. TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION. MEAN ORIGINAL UNITS T STAT SIG

1 ‘contrél  186.432 ~ 186.432
2 . 3.61 176.290 176.290 1.686
3 7.21 180.101 180.101 1.053
1 14.43 186.791 : 186.791 ~0.060
5 : - 28.9 181.643 ' 181.643 0.796
6 57.7 180.568 180.568 - 0.975
7 115.8 179.246 179.246 1.195
8 ] 230.8 175.285 175.285 1.854
Dunnett table value =. 2.4 (1 Tailed Value, P=0.05, df=40,7)
corn vv weight - : ‘ - e
. File: 5825cw : Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 6 ,
2 3.61 6 14.553 7.8 10.142
3 7.21 6 ©14.553 7.8 6.330
4 14.43 . 6 . 14.553 7.8 -0.360
5 28.9 6 . ¢ 14.553 © 7.8 4.788
6 57.7 6 14.553 7.8 5.864
7 115.8 6 14.553 7.8 7.186
8 230.8 - 6 14.553 7.8 11.147
corn vv weight . .
File: 5825cw Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) - TABLE 1 OF 2
GROUP. . ... ~—.. . . ORIGINAL °....TRANSFORMED ISOTONIZED
T _ IDENTIFICATION N - MEAN .- MEAN _ MEAN
1 control 6 = 186.432 186. 432 186.432
m e 31
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176.290 176.290. 181.206

2 3.61 6 '
3 7.21 6 -180.101 © 180.101 181.206
4 14.43 6 186.791 186.791 181.206
5 28.9 6 181.643 181.643 181.206
6 57.7 6 180.568 : 180.568 180.568
7 115.8 6 179.246 179.246 - .179.246
8 230.8 6 175.285 175.285 175.285
corn vv weight
File: 5825cw Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) . TABLE 2 OF 2
ISOTONIZED CALC. S1G . TABLE DEGREES OF
" IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS - FREEDOM
control 186.432 . . - -
3.61 181.206 0.869 : 1.68 = 1, v=40
7.21 181.206 0.869 1.76 = 2, v=40
14.43 181.206 0.869 1.79 - k= 3, v=40
28.9 181.206 0.869 : 1.80 k= 4, v=40
57.7 180.568 0.975 ‘ 1.80 - k=5, v=40
115.8 179.246 = 1.195 1.81 k= 6, v=40
230.8 175.285 ° 1.854 * 1.81 - k= 7, v=40

s = 10.416 - .
Note: df used for table values are approximate when v > 20.

Estimates of EC%

o e e it i e e e et s . ” _— t —— T o " > o o e T e it > e - " e o

Parameter Estimate. 95% Bounds . Std.Err. Lower Bound
Lower Upper : /Estimate

EC5 7.0E+02 0.024 2.0E+07 2.2 3.5E-05

EC10 ' 2.0E+05 1.8E-05 2.2B+15 5.0 9.1E-11

EC25 : - 2.5E+09 4.6BE-13-. -1.4E+31 --11. - 1.8B-22 -

EC50 9.2BE+13 ~7.0E-22 ° 1.2E+49 17. 7.7E-36

Slope = 0.148 Std.Err. = 0.218
Goodness of fit: p = 0.50 based on DF= 5.0 40.
- T ——— T ———— T~ ——— - ——— ke . T s " — - — > T — . Y — 1 2 o o T AT s s e

. 5825€wW : corn vv.weight T — Ce e

- 1 i o S o s e Y o e P e ok o e o - i = T ket . e i T o o o i e S e o e S o ot T o Pt T e

e et e i ok o e e s e S ke e P ke o s = A o P S S+ o S o S " Bt e o o S S € o T o T il o B, S o o S o

Dose #Reps. Obs. Pred. Obs. Pred. ~ %Change
: Mean Mean -Pred. %Control
0.00 6.00 186. 186. 0.311 100. 0.00
3.61 6.00 . 17s. \ 182. -5.43 97.6 . 2.37
7.21 6.00 . 180. -181, - ~-1.13 97.4 2.63
14.4 . 6.00 ‘o 187. 181. 6.08 97.1- 2.91
28.9 6.00 182. 180. 1.51 896.8 3.22
57.7° 6.00 181. - 180. - 1L.06 . . 96.4 -~.3.55
116. 6.00 - 179. 179. 0.414 96.1 3.92
231. 6.00 175. 178. -2.82 --- 95.7 4.31

!!!'Warning: EC5 not bracketed by doses evaluated.

- o 32
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! 'Warning: ECld not bracketed by doses evaluated.
!!!Warningz EC25 not brécketed by doses eQaluated.
'!{Warning: EC50 not bracketed by doses evaluated.

onion vv weight '
File: 5825iw Transform: NO TRANSFORMATION

\ ANOVA TABLE
SOURCE DF Ss MS F
Between 9 .203.112 22.568 4.637
Within (Error) 50 - N 243.365 : 4.867
Total —_ 59 ' 446.477

Critical F value = 2.12 (0.05,9,40)
Since F > Critical F REJECT Ho:All groups equal

onion vv weight :
File: 5825iw "7~ Transform: NO TRANSFORMATION

DUNNETTS TEST - TABLE 1 OF 2 -~ - ' Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 control 11.367 11.367
2 0.45 8.412 8.412 2.321
3 0.9 11.493 11.493 -0.099
4 1.8 9.326 9.326 1.602
5 3.61 7.676 7.676 2.898 *
[ 7.21 8.969 8.969 1.883
7 14.43 7.717 - - -7.717 - -.-2.866 -*
8 28.9 11.987 11.987 ~-0.487
9 57.7 10.235 10.235 0.889
10 115.8 6.039 —— 6.039 4.184  *
Dunnett table value = 2.51 (1 Tailed Value, P=0.05, df=40,9)

onion vv weight

File: 5825iw Transform: NO TRANSFORMATION
DUNNETTS TEST -~ TABLE 2 OF 2 PP Ho:Control<Treatment
NUM OF Mlnlmum Slg Diff % of ‘DIFFERENCE
GROUP IDENTIFICATION REPS . (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control .- 6~ -
2 » 0.45 6 . - 3.197 - 28.1 2.956
3 0.9 -6 , 3.197 - 28.1 . -0.126
4 1.8 6 . : 3.197 28.1 2.041
33
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3.691

5 3.61 6 3.197 28.1
6 7.21 6 3.197 28.1 2.399%
7 14.43 6 3.197 28.1 3.650
8 28.9 6 3.197 28.1 -0.620
9 57.7 3 3.197 28.1 1.132
10 115.8 6 3.197 28.1 - 5.329
onion vv weight
File: 5825iw Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP - ORIGINAL TRANSFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 ' control 6 11.367 11.367 11.367
2 0.45 6. 8.412 8.412 9.952
3 0.9 6 11.493 11.493 9.952
4 1.8 6 9.326 9.326 9.326
5 3.61 6 7.676 7.676 9.317
N 7.21 6 8.969 8.969 9.317
7 14.43 6 7.717 7.717 9.317
8 28.9 6 11.987 11.987 9.317
9 57.7 6 10.235 10.235 9.317
10 ) 115.8 6 6.039 6.039 6.039
onion vv Qeight L
File: 5825iw Tranzsform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression_model) TABLE 2 Qf 2
‘ISO&ONIZED CALC.. "‘SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS. FREEDOM
control 11.367
0.45 i~"9,952 -1.111 1.68 =1, v=50
0.9 9.952 1.111 1.76 k= 2, v=50
1.8 - - 9.326 1.602 1.79 k= 3, v=50
3.61 - 9,317 1.610 1.80 - k= 4, v=50
7.21 9.317 1.610 1.80 k= 5, v=50
14.43 - 9.317 1.610 1.81 = 6, v=50
28.9 -~ 9.317 1.610 1.81 = 7, v=50
'57.7 ~--~ . 9.317 1.610 1.81 = 8, v=50
115.8 6.039 4,183 * 1.82 k= 9, v=50
s = 2.206

Note: df used for table values are approximate when v > 20.

Estimates of EC%

. v, e s . . e e o . e e e T e . e K e e e e .t Bk . ok o e e S T T = T L e . S o e e T o T e P o o o

' 95% Bounds

Parameter Estimate - Std.Err Lower Bound
: Lower Upper /Estimate
ECS5 0.012___.2.0E-08 .. 7.4E+03 ..2.9 1.7E-06
EC10 0.28 1.7E-05 4.5E+03 2.1 6.2E-05
EC25 53. 0.40 7.2E4+03 1.1 .0.0074
EC50 1.8E+04 18. 1.9E4+07 1.5 0.00097 .
34
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Slope = 0.266 Std.Err. = 0.167

t1!1Poor fit: p < 0.001 based on DF= 8.00 ° 55.0

.._....__.___.._.......____-___....-__-__..____.._....____.._._._..-.......__-__._.___..___..........______

Dose #Reps. Obs. Pred. - - Obs. . Pred. %Change
: Mean Mean —-Pred. $Control

0.00 6.00 11.4 11.1 0.228 100. 0.00
0.450 6.00 8.41 9.92 -1.50 89.0 11.0
0.900 6.00 11.5 9.74 1.75 . 87.4 12.6
1.80 6.00 9,33 9.55 -0.220 85.7 14.3
3.61 6.00 - 7.68 - 9.33 .~1.66 83.8 16.2
7.21 6.00 8.97 9.11 -0.139 - 81.8 ©18.2
14.4 6.00 7.72 8.86 -1.14 79.6 20.4
28.9 .6.00 12.0 8.60 3.39. 77.2 22.8
57.7 6.00 - 10.2 8.32 1.91 74.7 25.3
116. 6.00 6.04 8.03 -1.99 72.1 27.9

231. 6.00 7.09 ©7.72. -0.628 69.3 30.7
tl1Warning: ECSInot bracketed by doses evalﬁated.
!!!Warning: EC10 not bracketed by doses evaluated.
t1tWarning: EC50 not bracketed by doses evaluated.

cucumber vv weight
File: 5825uw Transform: NO TRANSFORMATION

ANOVA TABLE

e e e e e o e S A (ke o s o e

SOURCE DF ss MS-~- F
Between 9 93655.747 10406.194 35.826
Within (Error) 49 14232.836 290.466
Total 58 107888.583 “ns
Critical F value =" 2,12 (0.05,9;40) v
Since F > Critical F REJECT Ho:All groups equal
cucumber vv weight .
File: 5825uw Transform: NO TRANSFORMATION
' BONFERRONI T-TEST - TABLE 1 OF 2 : Ho:Control<Treatment
' ' TRANSFORMED MEAN CALCUEATED IN ’
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 contyol 147.173 . 147.173
2 0.23 139.916 139.916 0.737 -
3 o 0.45 140.076 140.076 0.721
4 n 0.9 141.975 _ 141.975 0.528
35 - -
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5 1.8 140.666 140.666 ~ 0.661
6 3.61 1138.162 138.162 0.916
7 ' 7.21 134.860 134.860 1.251
8 14.43 88.889 : 88.889 : 5.923 *
] 28.9 90.939 . . 90.939 5.715 *
10 57.7 - 6.087 6.087 13.671 ~*
Bonferroni T table value = 2.66 (1 Tailed Value, P=0.05, df=40,9)
cucumber vv weight .
© File: -5825uw - Transform: NO TRANSFORMATION
BONFERRONI T-TEST ~- ~TABLE 2 OF 2 Ho:Control<Treatment
. NUM OF Minimum Sig Diff % of = DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 R control 6 e
2 : 0.23 6 ’ 26.203 17.8 7.257
3 0.45 6 26.203 17.8 7.097
4 0.9 6 26,203 17.8 5.198
5 1.8 6 26.203 17.8 6.507
6 3.61 6 26.203 17.8 9.011
7 7.21 6 26.203 17.8 12.313
8 14.43 6 26.203 17.8 58.284
9 28.9 6 26.203 17.8 56.234
10 - 57.7 5 27.482 18.7 141.086
Pakalal
cucumber vv weight - .
File: 5825uw . Transform: NO ‘TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF-2 o
GROUP ORIGINAL TRANSFORMED ISOTONIZED
., IDENTIFICATION N MEAN - MEAN MEAN
1 control 6 147. 173 . 147.173 147.173.
2 0.23 6 ~—139.916 _ 139.916 140.658
3 . 0.45 6 140.076 -140.076 - 140.658
4 0.9 6 141.975 141.975 "140.658
5 1.8 6 140.666 140.666 140.658
6 3.61 6. 138.162 138.162 138.162
7 7.21 6 134.860 - 134.860 134.860
8 14.43 6 88.889 88.889 89.914
9 28.9 (3 90.939 . 90.939 89.914 °
10 57.7 5 6.087 6.087 6.087
cucumber vv weight . . .
File: 5825uw ~ Transform: NO TRANSFORMATION
- WILLIAMS TEST (isotonic regression model) TABLE 2. OF 2
S ISOTONIZED . CALC. SI1G TABLE - DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS - FREEDOM
i 36
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control 147.173 - : .
0.23 140.658 0.662 1.68 : =

1, v=49
0.45 140.658 0.662 1.76 k= 2, v=49
0.9 '140.658 0.662 1.79 = 3, v=49
1.8 140.658 0.662 1.80 k= 4, v=49
3.61 138.162 " 0.916 1.80 = 5, v=48%8
7.21 134.860 1.251 1.81 k= 6, v=49
14.43 89.914 5.819 * 1.81 = 7, v=49
28.9 89.914 5.819 * 1.81 k= 8, v=49
57.7 6.087 13.671 * 1.82 = 9, v=49
s = 17.043 : '
Note: df used for table values are approximate when v > 20.
Estimates of EC% .
Parameter Estimate 95% Bounds Std.Err. Lower Bound
Lower Upper ' /Estimate .
ECS 19. | 16. . . 23. 0.039 0.84
EC10 21. 18. 25. 0.034 0.86
EC25 26, . 23. 30. 0.026 0.89
EC50 33, 30. . 36. 0.019 ©0.92
Slope = 6.82 Std.Err. =  0.740
!1tpoor fit: p < 0.001 based on DF= 10.0 64.0
5825Uw cucumber vv weight
Observed vs. Predicted TreaE;;ﬁt Group‘Means
Dose #Reps. Obs.. Pred. Obs. Pred. $Change
: Mean ©  Mean ~Pred. $Control
0.00 . 6.00 147. 134. 12.9 100. -0.00
0.0280- 6.00 127. 134. -7.52 100. 2.12e-14
©0.0560 6.00 134 . 134. -0.261 100. 2.12e-14
0.110 6.00 .141. 134. 6.83 - 100. 2.12e-14
0.230 - 6.00 . 140. 134. 5.61 100. 2.12e-14
0.450 . --...6.00 140, 134. 5.77-- 100. 2.12e-14 -
0.3%00 6.00 142, 134. 7.67 100. 2.12e-14
1.80 6.00 141. 134. 6.36 100. 2.12e-14
3.61 6.00 - 138. 134. 3.86 100. 2.78e-09
7.21 6.00 ~135. 134. 0.554 100. 0.000330
14.4 6.00 88.9 133. -44.5 . 99.3 0.711
28.9 6.00 S80.9 87.8 3.17 65.4 34.6
57.7 5.00 6.09 6.61" -0.521 4,92 95.1
soybean vv weight )
File: 5825sw Transform: SQUARE ROOT (Y)
ANOVA TABLE
SOURCE DF SS MsS F
Between . ‘9. 228.595 -.. 285,511 114.399
Within (Error) 50 ©11.147 0.223
37
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_ Total 59 240.741

e e e o - e e e o o e e = e S o S S o S ok e e S e . T S o O S e o e T D . B M o e . . 0

Critical P value = 2.12 {0.05,9,40)
Since F > Critical F REJECT Ho:All groups_equal

soybean vv weight

File: 5825sw Transform: SQUARE ROOT(Y)
DUNNETTS TEST - ' TABLE 1 OF 2 Ho:Control<Treatment
. . . TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION , MEAN ' * ORIGINAL UNITS T STAT S1IG
1 control 8.055 64.939
2 0.23 8.109 . 65.842 ° -0.197
3 0.45 8.109 65.820 - -0.200
4 0.9 7.377 ..54.638 . 2.488
5 1.8 7.072 50.248 3.606 *
6 ' - 3.61 6.402 : 41.372 - 6.062 *
7 ’ 7.21 4.373 ' . 19.282 13.505 *
8 14.43 3.971 15.789 14,981 ~*
9 28.9 4.222 18.417 14.058 *
10 57.7 . 2.533 6.457 20.252 *

Dunnett table value = 2.51 (1 Tailed Value, P=0.05, df=40,9)

soybean vv weight

File: 5825sw , Transform: SQUARE ROOT (Y)
DUNNETTS TEST - TABLE 2 .OF 2 - Ho:Control<Treatment
NUM OF Minimum Sig Diff & of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control 6
2 0.23 6 10.556 16.3 -0.903
3 - '0.45 6 10.556 - 363 -~ -0.880
4 R ] 6 ) 10.556- .16.3 . 10.302
5 ' 1.8 6 . 10.556 .A6.3 14.692
6 . e co- 3.61 6 10.556 . 1633 ,23.568
7 7.21 6 10.556.. e d 643 45.658
8 14.43 6 10.556 - - -16.3 49.151
9 28.9 6 10.556 16.3 46,523
10 57.7 6 10.556 16.3 : - 58.482

soybean vv weight ) :
File: 5825sw - Transform: SQUARE ROOT (Y)

WILLIAMS TEST (Isotonic.regression model).. .TABLE.1l OF-2

GROUP . . ORIGINAL ~ TRANSFORMED ISOTONIZED
IDENTIFICATION N . MEAN MEAN MEAN
1 control 6 64.939 8.055 8.091
38 -
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2 0.23 6 65.842 : 8.109 ) 8.091
3 0.45 6 65.820 . ~B.109 8.091
4 0.9 6 -54.638 7.377 7.377
5 1.8 6 50.248 ° ) "7.072 7.072
6 3.61 [ 41.372 6.402 . 6.402
7 S 7.21 6 19.282 4.373 4.373
8 14.43 6 15.789 ©3.971 4.09¢
9 28.9 6 18.417 4.222 4.096
10 57.7 6 6.457 - 2.533 2.533
soybean vv weight :
File: 5825sw Transform: SQUARE ROOT(Y)
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
S S O
ISOTONIZED CALC. SIG TABL : DEGREES OoF
IDENTIFICATION . . MEAN WILEIAMS .. P=,05 WILLIAMS " FREEDOM
control 8.091 : o . :
0.23 8.091 0.132 1.68 k=1, v=50
0.45 . 8.091 0.132 ’ 1.76 ' = 2, v=50
0.9 7.377 ~2.488 * 1.79 = 3, v=50
1.8 7.072 3.606 * 1.80 = 4, v=50
3.61 6.402 6.063 *, 1.80 ' = 5, v=50
7.21 © 4.373 13.507 * 1.81 = 6, v=50
T 14,43 4.096 14.522 * 1.81 = 7, v=50
28.9 4,096 14.522 * 1.81 =78, v=50
57.7 ~.2,533 20.256 * 1.82 =8, v=50

5 = 0.472 :
_ Note: df used for table values are approximate when v > 20.

Estimates of EC%

Parameter  Estimate " 95% Bounds ) Std.Err. Lower Bound
‘ Lower Upper T /Estimate
ECS - -0.22 .° 0.11--.° 0.46 . - 0.16 -- 0.49 s
BEC10 0.45 0.24 0.83 0.13 0.54
EC25 ’ 1.4 0.92 ‘ 2.2 0.097 0.64 .
EC50 - . ‘ 5.2 3.9 6.9 0.062 0.75
Slope = 1.20 Std.Err. = 0.0950
1!'1Poor fit: p < 0.00l-based on DF= 10.0 65.0

i e e e e e e o o o o M e e i Ak e Y o e = - = = - " s o = e e o s

Dose #Reps. Obs. . Pred. © " Obs. Pred. %Change
_ Mean Mean -Pred. $Control

0.00 6.00 64.9 - . 66.3 . -1.35 100. 0.00
0.0280 6.00 . 64.2 - 66.1 - =1.86 99.7 0.314
0.0560 . - 6.00 62.9 . 65.7 -2.78 99.1 0.888
0.110 .6.00 62.9 64.8 -1.97 97.8 2.18
0.230 . 6.00 65.8 62.9 2.95 . 94,9 5,14
0.450 ...6.00 .....65.8 ... 59,7 _.._..6.1l6 . 90.0 10.0 .

39
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0.900 €.00 54.6 54.4 - .0.220 - 82.1 17.9 ,
1.80 . 6.00 50.2 47.1 3.11 71.1 28.9

3.61 6.00. 41.4 38.2 3.17 57.6 42.4

7.21 6.00 19.3 28.7 -9.41 43.3 56.7

14.4 6.00 - 15.8 19.7 -3.93 - 29.7 70.3

28.9 €.00 18.4 ©12.3 . 6.13 18.5. 81.5

57.7 6.00 6.46 6.93 -0.470 10.4 89.6

sugarbeef vv weight
File: 5825bw Transform: NO TRANSFORMATION

SOURCE DF ss _ Ms F
Between 9 23769.733  2641.081 22.967
Within (Error) 50 5749.785 , 114.996

Total  s9 20519. 519" """"""""""""""""

Critical F value = 2.12 (0.05,9,40)
Since F > Critical F REJECT Ho All groups equal

sugarbeet vv weight

File: 5825bw Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 offz Ho:Control<Treatment -
TRANSFORMED MEAN 'CALCULATED IN ]
GROUP IDENTIFICATION MEAN. ORIGINAL UNITS T STAT SIG
1 control 70.550 70.550
2 0.23 69.397 69.397 0.186
3 .0.45 67.853 : 67.853 0.436
4 0.9 737059 - ) 73.059 -0.405
5 - 1.8 ., 70.368 70.368 0.029
6 3.61 69,370 69.370 0.191
.7 7.21 . 44.062 - - 44,062 4.278 *
/8 14.43 57.295 57.295 2.141
9 .o 28.9 5.573 5.573 10.495 *
10 - 57.7 --70.550 - 70. 550 0.000
Dunnett table value = 2.51 (1 Talled_Value, P=0.05, df=40,9)

sugarbéet v weight : :
File: 5825bw Transform: NO TRANSFORMATION

DUNNETTS TEST - TABLE 2 OF 2 ' . Ho:Control<Treatment
. NUM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control & .
2 0.23 6 15.540 22.0 1.153 .
3 0.45 6. '15.540 22.0 . .2.698

SN\




DP Barcode; D301682

Note: df used for table

Estimates of EC%

Parameter

Estimate 95% Bounds
} . Lower =  Upper
EC5 . 0.15 0.00033 .. _. .64. L..1.3
EC10 0.67 0.0065 69. 1.0
EC25 8.4 0.75 93. 0.53
41

values are approximate when v > 20.

Lower Bound
/Estimate
0.0023
0.0097
0.090

MRID No.: 462358-25

-2.509
0.182
1.180

26.488

13.255

' 64.977
0.000

2

DEGREES OF"
FREEDOM

4 0.9 6 15.540 22.0
5 1.8 6 15.540 22.0
6 3.61 6 15.540 22.0
7 7.21 - 6 15.540 22.0
8 14.43 6 15.540 22.0
9 28.9 6 15.540 22.0
10 r157.7 6 15.540 22.0
sugarbeet vv weight .
File: 5825bw Transform: NC TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF
GROUP ORIGINAL TRANSFORMED
IDENTIFICATION N MEAN MEAN
1 control .6 70.550 70.550
2 0.23 6 69.397 69.397
3 0.45 6 67.853 67.853
4 0.9 6 73.059 73.059
5 1.8 6 70.368 70.368
6 3.61 6 69.370 69.370
-7 7.21 6 44.062 44.062
8 14.43 6 © 57.295 57.295
9 28.9 6 5.573 5.573
- 10 57.7 6 70,550 70.550
sugarbeet vv weight .
File: 5825bw Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF
ISOTONIZED ‘CALC. SIG TABLE
IDENTIFICATION ‘MEAN WILLIAMS P=.05 WILLTAMS
control 58.614
0.23 58.614 - 1.928 * 1.68
0.45 58.614 1.928 * 1.76
0.9 - 58.614 1.928 * 1.79
1.8 58.614 1.928 * 1.80
3.61 58.614 1.928 * 1.80°
721 58.614 1.928 * 1.81
14.43 58.614 1.928 * 1.81
28.9 58.614 1.928 * 1.81
57.7 70.550 0.000 1.82
s = 10.724

Std.Errp
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ECS50 1.4E402 21. - 9.2E+02 0.41 0.15
Slope = 0.553 Std.Err. = 0.279
111Poor fit: p < 0.001 based on DF= 10.0 €5.0

5825BW : sugarbeet vv weight

Observed vs. Predicted Treatment Group Means

___________________________ e e o o e e e e S o o e T i e e o e o D o T T i e S T S S

Dose #Reps. Obs . Pred. Obs. Pred. %Change

: . Mean Mean ~-Pred. $Control
0.00 6.00° 70.6 73.0 ~2.49 100. 0.00
0.0280 6.00 71.7 71.5 0.126 97.9 . 2.06
0.0560 6.00 67.9 . 70.8 -2.94 97.0 3.03
0.110 6.00 66.2 - 69.9 - ~-3.70 . 95.7 4.33
0.230 6.00 69.4 68.5 0.895 . 93.8 6.22
0.450 6.00 67.9 66.9 ~ ...0.978 .91.6 . 8.44
0.900 6.00 .73.1 64.8 8.29 - 88.7 11.3
1.80 6.00 70.4 62.2 8.17 85.2 14.8
3.61 6.00 69.4 59.1 10.2 . 80.9 19.1
7.21 6.00 44,1 55.6 -11.5 - 76.1 23.9
14.4 6.00 57.3 51.6 5.69 70.7 - 29.3
28.9 - 6.00 5.57 47.2 -41.7 64.7 35.3
57.7 6.00 70.6 42:.6 27.9 58.3 41.7

!!!Warning: EC50 not bracketed by aoses evaluated.

lettuce vv weight . S

File: 58251w Transform: NO TRANSFORMATION
KRUSKAL—WALLIS ANOVA BY RANKS - TABLE 1 OF 2
: TRANSFORMED . MEAN CALCULATED IN RANK
GROUP . IDENTIFICATION MEAN . ORIGINAL-UNITS-- . SUM
1 control . 56.280 ' 56.280 253.000
2 0.23 . 58.044 . . 58.044 259.000
3 0.45 58.534 o 58.534 278.000
4 0.9 57.282 : 57.282 257.000
5 1.8 55.370 i 55,370 . 248.000
6 . 3.61 47.653 47.653 140.000
7 7.21 22.784 o 22.784 ©123.000
8 14.43 2.887 2.887 63.000
9 28.9 © 4,624 4.624 75.000
10 57.7 - 0.214 S ) 0.214. i 15.000
Calculated H Value = 47.687 Critical H Value'Téble = 16.920
Since Calc H > Crit H REJECT Ho:All groups. are egual.
lettuce vv weight o
File: 58251w Transform: NO TRANSFORMATION
DUNNS. MULTIPLE COMPARISON - KRUSKALHWALLIS :—?\ TABLE 2 OF 2

GROUP-
TRANSFORMED ORIGINAL - 3-0 0 0 0 0 0 0 0 0

- - X o

[ S




DP Barcode: D301682
GROUP IDENTIFICATION - MEAN MEAN 0829
10 57.7 0.214 0.214 \
8 14.43 2.887 2.887 . \
9 28.9 4.624 4.624 . . \
7 7.21 22.784 22.784 P
6 3.61 47.653 47.653 .. .
5 1.8 55.370 55.370 * .
1 control 56.280 56.280 * ., .
4 0.9 57.282 57.282 * *
2 0.23 58.044 58.044 * *
3 0.45 58.534 58.534 * * *

MRID No.: 462358-25

I T T R g

* = gignificant difference (p=0.05)

. = no significant difference

43

Table g value (0.05,10) = 3.261 Unequal reps - multiple SE values
Estimates of EC% v
Parameter Estimate 95% Bounds Std.Err. Lower Bound
Lower = Upper /Estimate
EC5 1.4 0.97 2.0 0.082 0.69
EC10 1.9 1.4 2.7 0.071 0.72
EC25 3.3 : 2.5 4.2 0.054 0.78
EC50 5.8 4.9 6.9 0.037 0.84
Slope = 2.66 Std.EBrr. = 0.224
!1!Poor fit: p < 0.001 based on DF= 10.0 63.0
5825LW : lettuce vv- weight -
Observed vs. Predicied Treatment Group Means.
Dose #Reps. Obs. Pred Obs. Pred. $Change
. Mean Mean -Pred $Control
0.00 6.00 . 56.3 57.8 -1.47 100. 0.00
0.0280 6.00 56.1 57.8 -1.66 100, 3.43e-08
0.0560 6.00 56.5 57.8 -1.23 100. 3.98e-06
0.110 . 6.00 §5.7 : 57.8 -2.03 100. 0.000224
0.230 6.00 - 58.0...... —-.57.7 0.299 100. 0.00936
0.450 6.00 . 58.5 57.7 0.872 99.8 0.154
0.900 6.00 $7.3 ~.© 56.9 0.422 98.5 1.54
1.80 6.00 . 55.4 52.7 2.65 91.3 8.72
3.61 5.00 47.7 41.0 6.64 71.0 29.0
7.21 6.00 22.8 23.3 -0.497 40.3 59.7
14.4 6.00 2.89 ...... 8.52 -5.63- 14.8 85.2
28.9 6.00 4.62 . 1.86 2.77 - 3.22 96.8
57.7 5.00 0.214 0.233 --0.0194 0.404 99.6
radish vv weight . v
File: 5825rw Transform: NO TRANSFORMATION
ANOVA TABLE
SOURCE 'DF ss Ms F
——————————————————— - Y e i e e i e o - o o 1 o i B e e e e S S0 e S i S o e o e
' Between "25673.684 .. 2852.632 8.443




~ DP Barcode: D301682 ‘ '~ MRID No.: 462358-25

Within (Error) 50 . 16893.235 337.865
e —————_——— e ——————————— e e e e et e e
Total 59 42566.919

Critical F value = - 2.12 (0.05,9,40)

Since ¥ > Critical F REJECT Ho:All groups equal

.

radish vv weight

File: 5825rw Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho:COntrdl<Treétment
TRANSFORME MEAN CALCULATED IN
GROUP  IDENTIFICATION . MEAN. ORIGINAL UNITS T STAT SIG
1 . control 161.468 ' 161.468
2 Q.45 147.492 147.492 1.317
3 0.9 154.476 154.476 0.659
" . 1.8 153.103 . 153.103 0.788
5 : 3.61 144.359 144.359 1.612
6 7.21 149.282 149.282 1.148
7 14.43  140.995 '140.995 1.929
8 28.9 122.042 122.042 3.715 *
9 57.7 114.170 114.170 - 4.457 *
10 115.4 91.747 91.747 6.570 *
Dunnett table value = 2.51 (1 Tailed Value, -P=0.05, df=40,9)

radish vv weight

File: 5825rw : Transform: NO TRANSFORMATION
DUNNETTS TEST -~  TABLE 2 OF 2 . Ho:Control<Treatment
. NUM OF Minimum sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) CONTROL FROM CONTROL
1 control- 6 . , ‘
2 -0.45 6 26.637 16.5 13.975
3 0.9 6 26.637 16.5 6.991
4 1.8 6 26.637 16.5 8.364
5 3.61 6 26.637 16.5 17.109
6 7.21 6 26.637 16.5 12.186
7 14.43 6 26.637 16.5 20.473
8 28.9 6 26.637 16.5 39.426
9 57.7 6 26.637 16.5 47.298
10 115.4 6. 26.637 16.5 69,721
radish vv weight B
File: 5825rw . Transform: NO TRANSFORMATION
’ WILLIAMS.TEST (Isotonic regression model) . TABLE 1 OF 2
GRouP ' ORIGINAL TRANSFORMED  ISOTONIZED
C IDENTIFICATION N MEAN | MEAN : MEAN
- .44




DP Barcode: D301682

1 ‘control 6 161.468 161.468 161.468
2 0.45 6 147.492 147.492 151.691
3 0.9 6 154.476 154.476 151.691
4 1.8 3 153.103 153.103 - 151.691
5 3.61 6 144.359 144.359 146.820
6" 7.21 6 149.282 149.282 146.820 -
7 14.43 6 140.995 140.995 140.995
8 28.9 6 ©122.042 122.042 122.042
9 57.7 6 114.170 114.170 114.170
10 115.4 6 91.747 91.747 91.747-
radish vv weight |
. File: 5825rw Transform: NO TRANSFORMATION
i WILLfAMs TEST . (Isotonic regression model) TABLE 2-OF 2
| ISOTONIZED CALC. SIG . TABLE DEGREES OF
j IDENTIFICATION MEAN WILLIAMS P=.05 WILLIAMS FREEDOM
: control 161.468 . .
0.45 151.691 0.921 1.68 = 1, v=50
0.9 151.691 0.921 1.76 k= 2, v=50
1.8 151.691 0.921 1.79 = 3, v=50
3.61 146.820 1.380 1.80 k= 4, v=50
7.21 146.820 1.380 1.80 k= 5, v=50
14.43 140.995 1.929 * 1.81 = 6, v=50
28.9 122.042 3.715-. * 1.81 = 7, v=50
57.7 114.170 4.457 * 181 k= 8, v=50
115.4 .- 91.747 6.570 - * 1:.82 = 9, v=50
s = 18.381 e
Note: df used for table values are approximate when v > 20.
‘Estimates of EC%
Parameter - Estimate 95% Bounds Std.Err. Lower Bound
] . Lower Upper /Estimate
~ EC5 8.7 : 3.0... 25... . 0.23 -0.35
EC10 17. 8.0 37. 0.17 0.46 -
EC25 54. 37. 79. 0.082 0.69
EC50 . 1.9E+02 1.1E+02 3.3E+02 0.12 0.59
Slope = 1.22 S8td.Err. =~ 0.280
Goodness of fit: p = 0.62 based on DF= 11. . 70.
5825RW : radish vv weight- - -
Observed vs. Predicted Tféatﬁént Group Means
Dose #Reps. Obs. Pred. Obs. Pred.: f#Change
Mean Mean " -Pred. $Control
0.00 6.00 161. 151. 10.1 100. 0.00
0.0280 6.00 156. 151. 5.06 100. 0.000135
0.0560 6.00 133. 151. -18.0 106. 0.000764
g.110 6.00 -147. 151. -4.04 100: 0.00365

vy e
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0.230
0.450
0.900

1.80

3.61°

7.21
14.4
28.9
57.7
115,

6.00
6.00
6.00
6.00
6.00
6.00

6.00 -
6.00

6.00
6.00

157.

147.

154,

153.
144.
148,
141.
122.
114.
91.7

151.
151,
151.
150.
149,
145.
139.
128.
112.
91.9

!!1Warning: EC50 not bracketed by doses

© ——— e

5.71 .
-3.76
3.45
2.74
-4.37
4.06
2.41
-5.56
"2.33

-0.144

eva

luated.

46

" 100.
99.9 -

99.8
99.3
98.3
95.9
91.6
84.3
73.9
60.7

MRID No.: 462358-25

0.0176
0.0646
1 0.219
0.654
1.73
4.05
8.44
15.7
26.1
39.3
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Data Evaluation Report on the acute toxicity of Ammopyralld (XDE-750) to aquatlc vascular plants Lemna

gibba :
PMRA Submission #: 2004-0789 EPA MRID#: 462358-26

EXECUTIVE SUMMARY:

In a 14-day acute toxicity study, freshwater aquatic vascular plants duckweed, Lemna gibba G3, were exposed
to aminopyralid (XDE-750) at mean measured concentrations <1.3-1.4 (LOQ, controls), 5.2, 11, 21, 44, and
88 ppm a.i. under static conditions. . The nominal test concentrations were 0 (negative and solvent controls),
6.3, 13, 25, 50, and 100 ppm a.i. After 14 days, the frond number percent inhibitions were 2.1,3.0,4.0,13,
-and 13% in the 5.2, 11, 21, 44, and 88 ppm a.i. treatment groups, respectively, compared to the solvent
control. The growth rate percent inhibitions were 2, 4, 2, -2, and 2% in the 5.2, 11, 21, 44, and 88 ppm a.i.
treatment groups, respectively, compared to the pooled control. The growth rate percent inhibitions were 0, 8,
16, 2, and 12%in the 5.2, 11, 21, 44, and 88 ppm a.i. treatment groups, respectively, compared to the pooled
control. Only the frond number endpoint wassensitive to treatment with ammopyrahd the EC,, was >88 ppm
‘a.i. for all endpoints and the NOEC was 44 ppm a.i.

This toxicity study is scientifically sound and satisfies the U.S. EPA Guideline Subdivision J, §123-2 for an
aquatic vascular plant study with Lemna gibba. Asa result tlns study is classified as Acceptable.

pr—

EAD Conclusxon. ‘

The EAD is in agreement with the conclusions reported by the study author and the EPA reviewer. The NOEC
and EC50 for frond number were 44 ppm a.i. and > 88 ppm a.i. respectively. The NOEC and EC50 for both
~ growth rate and dry weight were 88 ppm a.i.ind > 83 ppm a.i. respectively.

Results Synopsis

Test Organism: Lemna gibba G3
. Test Type: Static >

. Number of fronds:
NOEC: 44 ppm a.i.
LOEC: >88 ppm a.i.
EC,s: 7.7 ppm a.i. - 95%C.IL:0.41-140 ppm a.i. -
ECs/ICs,: >88 ppm a.i. 95% C.I: N/A
Slope: 0.515+0.293 v ,

Growth rates:
NOEC: 88 ppm ai. -
LOEC: >88 ppm a.i.

5

ECs: >88 ppm a.i. 95% C.L: N/A A -
ECs/ICs,: >88 ppm a.i. 95% C.L: N/A o i '
Slope: N/A ‘ .

Plant biomass (dry weight):

NOEC: 88 ppm aii. - e oo,

LOEC: >88 ppm a.i. ' ot

EC,s: 4.3 ppm a.i. 95% C.L: 1.4¢3-1.3¢° N

ECs/ICy: >88 ppm a.i. 95% C.1:N/A

Slope: 0.316+0.663

Endpoint(s) Affected: Frond number

‘Page 2 of 14




Data Evaluation Report.on the acute toxicity of Ammopyrahd (XDE-750) to aquatlc vascular plants Lemna

gibba
PMRA Submission #: 2004-0789 EPA MRID#: 4§2358-26

L MATERIALS AND METHODS

GUIDELINE FOLLOWED: The test protocol was based on the following guidelines: OECD Proposed
Guideline 221 and U.S. EPA-FIFRA Pesticide Assessment Guidelines, |
Subdivision J, Hazard Evaluation: Nontarget Plants Guidelines 122-2 and 123-
2. The following deviations from U.S. EPA Guideline 123-2 are noted:

1.  The pretest health of the test organism was not reported.

2. The test conditions were static and test solution renewal is recommended. However, the mean measured
concentrations were within an acceptable range of nominal concentrations (33-88%).

These deviations do not affect the acceptability or the validity of the study.

COMPLIANCE:  Signed and dated GLP, Quality Assurance and No Data Confidentiality

‘ .statements were provided. The study followed the U.S. EPA (40 CFR, Part
160) Good Laboratory Practice with the exception of the collection of samples
for routine water contaminant screening analyses.

' A. MATERIALS:

1. Test Material " Aminopyralid, XDE-750 i
Description: Not reported

Lot No./Batch No. : F0031-143
Purity: : - 94.5%

Stability of Compound .

Under Test Conditions: The Day 0 measured concentrations ranged from 96 to 100% of nominal
concentrations and day 14 measured concentrations ranged from 70 to 81% of nommal concentrations .
The mean measured concentrations were 83-88% of nominal.

(OECD requires water solublhty, stability in water and lxght pKa Pow, _vapor pressure of test
compound) :
'OECD requiremerits were not reportcd

Storage conditions of test che_micills: The test substance was stored at"foom temperature in the dark,

2. Test organism:
Name: Duckweed, Lemna gibba  (EPA requires a vascular species: Lemna gibba.)
Strain, if provided: G3

Source: Laboratory cultures (ongmal suppher Umversuy of Toronto Toronto, Canada)
Age of inoculum: 2 days old"

Method of cultivation: 20X Algal Assay Procedure (AAP) Medmm

el . Page3of 14
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Data Evaluation Report on the acute toxicity of Alhinopyralid

gibba
PMRA Submission #: 2004-0789

(XDE-750) to aquatic vascular plants Lemna

EPA MRID#: 462358-26

B. STUDY DESIGN:

1, Experimental Conditions

. a) Range-finding Study: Definitive test concentrations were based upon results of a range-finding test.
The 14-day test concentrations were 0.0010, 0.010, 0.10, 1.0, and 10 ppm. a.i with dilution water and
solvent controls. ‘The frond densities were 126, 822, 764, 856, and 786 fronds/replicate in the 0.0010,
0.010, 0.10, 1.0, and 10 ppm a.i, respectively. The pooled control cell density was 143 fronds/replicate.
The fronds in the 0.010, 0.10, 1.0, and 10 ppm a.i treatment groups were smaller than the controls. The
0.0010 ppm a.i. treatment group and control fronds were normal. Green algae (Pseudokirchneriella
subcapitata) was observed in the controls and 0.0010 ppm a.i. treatment group, and could be responsible

" for the low frond numbers.

b) Definitive Study

Table 1. Experimental Parameters

Remarks -
Parameter Details
Criteria
Acclimation period: Continuous culture
culturing media and conditions: (same | 20X Algal Assay Procedure -
as test or not) | (AAP) Medium (Table 1, p.
23); same as test.
health: (any toxicity observed) Not reported
TBSt SYStem PR . “ PPN
static/static renewal/ - - Static AN
renewal rate for static renewal: "7 | EPA expects the test
B ' "] concentrations to be renewed
‘ every 3 to 4 days (one renewal for
- the 7 day lest, 3-4 renewals for the
o ‘ 14day test). .
Incubation facility Environmental chamber |
Duration of the test 14 days
EPA requires a duration of 14
days. Seven day studies will be
accepted for review by the Agency.
Test vessel . -
material: (glass/polystyrene) Sterile crystallizing dishes
size: ) 270 mL :
fill volume: 100 mL
Page 4 of 14




Data Evaluation Report on the acute toxicity of Aminopyralid (XDE-750) to aquatic vascular plants'Lemna |

ibba ' :
f"MRA Submission #: 2004-0789 . EPA MRID#: 462358-26
A : Remarks -
Parameter Details
_ Criteria
Details of growth medium
name: o 20X Algal Assay Procedure :
' (AAP) Medium EPA recommend the _following
: : ‘ . culture media:
pH at test initiation: 7.4-8.0 (Table 2, p. 24) .| Modified hoagland's E+ or 20X-
pH at test termination: 8.3-8.8 AAP.
Chelator used: disodium EDTA .
‘Carbon source: ‘ ' NaHCO,
If non-standard nutrient medium was = | Not applicable
used, detailed composition provided
(Yes/No) ‘ ‘ | , -
Dilution water
source/type: Sterile deionized water
pH: 7.5+0.1 EPA recommends a pH of ~5.0. A
water pretreatment (if any): PH adjusted using 0.1 N NaOH - | solution pH of 7.5 is acceptable if
or 0.1 VHCI ' type 20X-AAP nutrient media is
Total Organic Carbon: ' 1.0 mg/L (December 2001) used.
particulate matter: N/A : ’
metals: , " | Not detected
pesticides: f Not detected
chlorine: _ ) N/A
Indicate how the test material is added | Stock solution
to the medium (added directly or used
stock solution)
Aeration or agitation Not reported.
Sediment used (for rooted aquatic Not applicable
vascular plants)
origiri: .
textural classification (% sand, silt and '
clay): ' .
‘organic carbon (%): -
gedgraphic location:
Number of replicates
conitrol: 3
solvent control: . 3
treatments: - S -3 i
Number of plants/replicate 5 plants per replicate . :
o - : EPA requires 5 plants.
m e Page 5 of 14 e




Data Evaluation Report on the acute toxicity of Aminopyralid (XDE-750) to aquatic' vascular plants Lemna

gibba .
PMRA Submission #: 2004-0789 EPA MRID#: 462358-26
. ~ Remarks
Parameter Details
' Criteria
Number of fronds/plant 3 fronds pei plant (15 total
fronds per replicate) EPA requires 3 fionds per plant.
Test concentrations ' :
nominal: . 0 (negative and solvent
controls), 6.3, 13, 25, 50, and EPA requires at least 5 test
100 ppm a.i. : concentrations with a dose range
of 2X or 3X progression.
measured: <1.3-1.4 (LOQ, controls), 5.2, . o

11, 21, 44, and 88 ppm a.i.

Solvent (type, percentage, if used)

Dimethylformamide, 0.10
mL/L . ‘

Method and interval of analytical HPLC; days 0 and 14..
verification i
Test conditions :
temperature: 23-26°C ‘
: N EPA temperature: 25°C
photoperiod: continuous light EPA photoperiod: continuous
EPA light: 5.0 Klux (15%)
light intensity and quality: 7500-9700 lux
Reference chemical (if used) . None
name:
concentrations:
Other parameters, if any . F'I;Ione

" 2. Observations

Table 2: Observation parameters
) " Parameters

~_ Details Remarks/Criteria

Parameters measured (eg: number | Frond density, growth rates, and '
of fronds, plant dry weight or dry weight (biomass).
other toxicity symptoms)
Measurement technique for frond | Direct counts.
number and other end points
Observation intervals Days 7 and 14.
Other observations, if aﬁy N/A

. - . Page6of 14
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Data Evaluatmn Report on the acute tonclty of Ammopyralld (X])E-750) to aquatlc vascular plants Lemna

gibba ,

PMRA Submission #: 2004-0789 EPA MRID#: 462358-26

Indicate whether there was an Yes
exponential growth in the control
" Were raw data included? Replicate data provided. ' : . ‘

IL RESULTS and DISCUSSION:
A. l'NHIBITORY EFFECTS:

After 14 days, the frond number percent inhibitions were 2.1, 3.0, 4.0, 1.3, and 13‘VA;mthe 5.2, 11,21, 44, and 88
ppm a.i. treatment groups, respectively, compared to the solvent control. The difference in frond number was
significant ini the 88 ppm a.i. treatment group. The growth rate percent inhibitions were 2, 4, 2, -2, and 2% in the 5.2,
11,21, 44, and 88 ppm a.i. treatment groups, respectively, compared to the pooled control. The growth rate percent
mlnbmons were 0, 8, 16, 2, and 12%in the 5.2, 11, 21, 44, and 88 PP a.i. treatment groups, respectively, compared
to the pooled control.

By day 14, the effect of less root formation was observed in the 21, 44, and 88 ppm a.i. treatment groups and the fronds
were shghtly chiorotic in the 44 and 88 ppm a.i. treatment groups.

Table 3: Effect of Aminopyralid (XDE-750) on frond number of Duckweed Lemna ﬂbn

Treatment mean Initial ' Mean frond number at Mean Growth Mean
measured (and frond Rate Biomass (dry
- noninal) number/test ‘ 1 (days?) weights, g)
concentrations, solution | 7days | 14 days | % inhibition
ppm a.i. , at 14 days®
Negative control | 15 446 863~ | — 049 0.1442
(dilution water) '
Solvent control 15 361 793 — 0.46 0.1322
5.2 6.3) 15 360 776 |21 0.46 0.379
11(13) 15 348 769 |30 0.45 0.1266
21,25) 15 367 761 |40 0.46 10.1157
44i(50) 15 414 782 13 - 0.48 0.1358
88i(100) 15 | 372 688 13+ 0.46 0.1214
Reference chemical | Not applicable - '
(if bsed)

* Nominal concentrations are in parentheses.

b The % frond number inhibition was based on solvent control.

* Significantly reduced compared to the solvent control (Williams’ Test)

g

~ Page7of 14 . .
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Data Evaluation Report on the acute toxicity of Ammopyralld (XDE—750) to aquatic vascular plants Lemna

gibba
PMRA Submission #: 2004-0789 ' EPA MRID#: 462358-26
Table 4: Statistical endpoint values. ] . —
Statistical Endpoint® ‘ frond No. : rate (day 14) _| dry weight
NOEC or ECy, |44 ' 88 ’ 88
(ppm a.i.) '
LOEC (ppm a.i.) _ 88 >88 >88
EC, (ppmai) (95%CIL) >88 | >s8 | >88 -
EC,s (ppm a.i.) (95% C.L) >88 >88 .| >88
Reference chemical Not applicable Not applicable Not reported
NOAEC ' .
IC/ECy

* Statistical data based on mean measured test concentrations.

B. REPORTED STATISTICS: A t-test was used to compare the dilution water (negative) and solvent controls.
The controls were pooled for growth rate and dry weight statistical analyses and the solvent control was used for

' the:frond number analysis. The NOEC was estimated based on significance data (William’s test) and the EC;,

were empirically estimated to be greater than the highest concentration tested (no concentrations with >50%
inhibition). The reported statistics were based on the mean 